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taut  part  in  this  war  assisted  to  many 


BtACKOUT 
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of  US.  Southern  California  Edison 


like  the  nation^s  other  utility  conr 


panies,  is  directing  all  its  efforts 


even  its  advertising — toward  helping 


in  war-time  activities. 
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Before  Choosing  a  Method  of  Boosting 

COMPARE  COPPER 
REQUIREMENTS  / 


GENERAL  m  ELECTRIC 


(Lift)  Copper  required  to  raise  voltage  on  a  2.8-niile  feeder  of 
No.  0  wire  by  rebuilding  with  No.  4  0.  Shaded  portion  of 
right-hand  bar  represents  copper  saved  by  using  regulators  to 
do  the  same  job.  The  total  copper  saved  was  9  tons. 


YOU  will  save  tons  of  copper — and 
large  amounts  of  steel  and  other 
vital  materials — if  you  can  enable 
your  present  distribution  feeders  to 
deliver  more  power,  by  installing 
voltage  regulators  instead  of  by 
rebuilding  your  feeders.  In  many 
cases  this  is  jx)ssible  since  it  is  voltage 
drop,  not  kilowatts  of  power,  that 
limits  the  available,  useful  capacity  of 
distribution  feeders.  Consider  the 
following  example: 

Assume  a  1000-kva,  0.75-pf  load 
uniformly  distributed  over  a  2.8-mile 
feeder  of  No.  0  conductor.  The  drop 
along  the  feeder  is  7  per  cent  with  a 
3-per-cent  additional  drop  in  the  last 
transformer  and  customer’s  circuit. 
It  is  desired  to  add  500  kva  of  load. 


If  it  is  added  without  provision  for 
voltage  regulation,  the  voltage  drop 
becomes  13.5  volts — too  much  for 
maximum  output  from  lamps,  resist¬ 
ance-heating  devices,  and  motors. 

Of  course,  correct  voltage  level 
could  be  obtained  by  rebuilding  the 
feeder  and  replacing  the  No.  0  con¬ 
ductor  with  No.  4/0.  However,  the 
new  conductor  would  require  19,150 
pounds  more  copper.  Since  the  regu¬ 
lator  will  require  only  350  pounds  of 
copper,  the  net  saving  of  this  vital 
material  would  be  more  than  9  tons — 
18,800  pounds. 
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Here  in  the  WEST 


People 


Preview 


Sconuel  S.  Bloom 

senior  engineer  in  the  gas 
and  electric  division  of  the 
California  Railroad  Com¬ 
mission,  tells  of  changes 
(P  40)  in  the  Commission’s 
rules  for  overhead  electric 
line  construction.  General 
Order  No.  95.  A  graduate 
engineer  with  a  degree  from 
the  I'niversity  of  Idaho,  a 
former  commissioned  officer 
and  pilot  in  the  U.  S.  Army 
Air  Service,  he  was  formerly 
employed  in  engineering 
work  with  the  Oregon  Short 
Line  Railroad,  I  nion  Pacific 
System,  and  with  the  I  nited 
Verde  Copper  Co.  He  has 
heen  engaged  for  20  years 
in  various  pha.ses  of  the 
Commission’s  activities  deal¬ 
ing  with  electric  ojierations. 
.standards  of  service,  safety 
and  public  utility  economics. 

Anonymous 

are  the  authors  of  the  re¬ 
mainder  of  this  month’s  ar¬ 
ticles  and  stories.  They  are 
the  unknowns  in  war  board.s. 
army  and  navy  departments, 
who  write  the  regulations 
and  the  rules  governing  so 
much  of  life  and  business 
these  days;  they  are  the  in¬ 
terpreters  of  such  rules  and 
regulations,  the  engineers, 
managers,  salesmen,  work¬ 
men  in  every  phase  of  the 
electrical  industry.  Their 


name  is  legion,  and  so  they 
remain  unknown.  But  not 
unapfireciated.  To  them  and 
to  others  who  help  to  make 
many  other  issues  of  Elec¬ 
trical  West  reflect  the  re¬ 
sponse  of  the  industry  to  the 
demands  made  on  it  by  the 
nation  at  war,  the  editors  pay- 
tribute  and  render  thanks. 
In  doing  so  they  voice  the 
thanks  of  several  thou.sand 
readers  who  look  to  these 
pages  for  timely  informa¬ 
tion  and  useful  ideas  and 
methods. 

Particularly  is  this  true 
of  the  data  sheets,  EMEA 
dope  sheet,  lighting  idea 
sheet,  up-to-date  news  on  the 
price  and  priority  front, 
rural  electrification  methods, 
and  similar  pages 


Pages 


Hospitals 

are  supremely  neces.sary  in¬ 
stitutions  these  days.  Fortu¬ 
nately  many  are  being  built. 
Something  about  a  recently 
completed  military  hospital 
in  British  Columbia  will  be 
described  in  the  August 


Rehearsal  for  Disaster .  3! 

Air  raid  protection  plan  worked  out  by  Port¬ 
land  utility  employees  in  cooperation  with  U.S. 
Army  Engineers  and  civilian  defense  officials. 

Mobile  Power  Equipment .  35 

Wartime  brings  increased  need  for  mobile  sub¬ 
stations  and  equipment,  quick  source  of  emer¬ 
gency  power  supply. 

G.O.  M-A  Now  G.O.  95 .  40 

By  S.  S.  BLOOM — Latest  modification  in  regu¬ 
lation  of  overhead  electric  line  construction  in 
California  went  into  effect  on  July  I. 

PGE  Scores  with  Quiz  Contest .  46 

•Portland  utility  finds  new  type  institutional  cam¬ 
paign  gets  results. 

San  Francisco  Has  Its  Radio  City .  56 

New  headquarters  for  the  Blue  and  Red  net¬ 
works  described  and  pictured. 
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number.  Crowded  out  of  this 
issue,  but  to  appear  next 
issue,  are  an  account  of  San 
Diego’s  Watt  Quiz  and  Oak¬ 
land’s  coordinated  civil  de¬ 
fense  facilities. 


Big  Sub 

As  substations  go,  Bonne¬ 
ville’s  J.D.  Ross  station  ranks 
with  the  largest  and  most 
modern.  It  has  expanded  in 
step  with  wartime  industrial 
demands  to  a  point  where 
today  lines  radiate  North, 
South,  B^st  and  West.  This 
interesting  and  outstanding 
engineering  installation  will 
be  described  next  month. 

Overloads 

Emergency  demands  to 
meet  wartime  loads  have 
brought  overloads  on  some 
sections  of  every  utility  sys¬ 
tem.  Priorities  have  compli¬ 
cated  the  situation  in  that 
ste|)s  might  be  taken  to  bring 
relief  are  tied  directly  to 
critical  materials.  W.  W. 
Winslow-  of  the  Public  Serv¬ 
ice  Company  of  Colorado 
made  a  study  of  the  relation 
of  overloads  to  priority  re¬ 
quirements  which  discusses 
various  relief  measures. 

Lamps 

were  scheduled  to  be  the 
theme  for  the  August  Busi¬ 
ness  Guide,  but  like  all 
things,  lamps  too  are  cur¬ 
tailed.  However  there  is 
much  light  to  shed  upon 
business  problems. 


I3Q21II 


Metallic  turUc*  on  all  thrt«  tape*  makaa  a  continuoua  alactrical 
contact  with  iha  conductor  By  maana  ol  thia  conairuction  lha 
papar  backing  ol  tha  matallisad  tapaa  functiona  aa  an  oiMiltar 
barriar  that  ia  complaialy  ramovad  from  tha  dialactric. 


Third  from  laat  tape  with 
matal  face  out.  providaa  a 
amooth  overall  ahield. 


Sacond  from  laat  tapa  -  a  aolid  par* 
foratad  coppar  ahialding  tapa  makes 
contact  with  both  tha  matallized  paper 
tapa  balow  and  tha  laad  ahaath. 


Metal  face  of  tape  No.  3 
makes  contact  with  metal 
face  of  tape  No.  2  at  ex¬ 
posed  gap  and  providaa  a 
amooth  aurfaca  ovar  all. 


0  MetalfaceoftapeNo.l  maxes 
contact  with  conductor. 

0  MetalfaceoftapeNo  2makea 
contact  with  metal  face  ol 
tapa  No.  1. 


Last  tape  •  antiraly  of  paper, 
functiona  aa  oil-filler  medium. 


Radial  Power  Factor  WITH  Metallized  Paper  Barrier 


10  20  30  40  50  60  70  80  90 

HRCENT  OF  TOTAL  INSUUTION 

Radial  Power  Factor  WITHOUT  Metallized  Paper  Borrier 


How  Metallized  Paper  Tapes  Prevent 
Deterioration  in  Oil-Impregnated 
Paper  Insulated  Cables  . . . 

Studies  made  in  the  Okonite-Callender  Research 
Laboratories  have  shown  that  one  of  the  big  fac¬ 
tors  in  the  deterioration  of  oil-impregnated  paper 
insulated  cables  is  the  effect  of  the  metal  in  contact 
with  the  oil.  Copper  especially  has  a  very  pro¬ 
nounced  reaction. 

Careful  analysis  proved  that  these  reaction 
products  were  held  in  the  first  tapes  directly  over 
the  conductor  and  also  adjacent  to  the  sheath  as 
shown  in  curve  2  above.  Our  research  engineers 
searched  for  and  found  a  method  of  stopping  these 
harmful  products,  formed  by  the  reaction  between 
copper  and  oil,  from  entering  the  dielectric. 


By  applying  metallized  paper  tapes  as  shown  in 
the  top  diagram  above,  an  efficient  absorption  me¬ 
dium  is  provided  that  also  functions  as  a  barrier 
for  holding  the  harmful  products  out  of  the  insu¬ 
lation  itself.  Curve  1  above  shows  the  great  im¬ 
provement  in  the  radial  power  factor  of  paper 
cables,  resulting  from  the  use  of  metallized  paper 
tapes. 

When  you  are  considering  paper  insulated  cable, 
it  will  pay  you  to  have  our  engineers  show  you  all 
the  facts  on  this  and  the  many  other  developments 
of  Okonite-Callender  Research. 


THE  OKONITE-CALLENDER  CABLE  CO.,  INC 

An  Affiliate  of  The  Okonite  Co. 
Executive  Offices:  Passaic,  N.  J. 

Offices  in  principal  cities 


CALLENDER 


Paper  Insulated  Cables 
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Win  the 
WAR 

ON  WASTE 


STANDARD  AND  CUSTOM- 
BUILT  HEAVY  DUTY  ELEC¬ 
TRIC  RANGES,  COOKING 
TOPS,  OVENS,  GRIDDLES. 


nsi 
correct  tap  i 


EASY 


are  news. 


*  Now  is  the  time  to  wage  war  on 
waste.  Food  conservation — labor,  fuel 
and  energy  can  best  be  done  the 
electric  way. 

Many  users  of  Lang  electric  com¬ 
mercial  cooking  appliances  tell  us  of 
their  experiences  in  saving,  speeding 
up  operations  and  in  turning  out 
better  quality  meals.  Lang  construc¬ 
tion  assures  long  life  and  efficient 
operation.  Lang  automatic  controls 
save  time  and  effort  of  chefs. 

Today,  Lang  Is  building  for  the 
army,  navy  and — Victory.  These  orders 
are  the  FIRST  orders  of  the  day. 
However,  we  can  take  care  of  our 
commercial  customers,  too. 

We  urge  anyone  considering  the 
purchase  of  Lang  electric  equipment 
to  plan  ahead  and  order  ahead. 


F.  S.  LANG  MFC.  CO. 

Portland — Seattle — Spokane 

Builders  of 


Indoor  Voltage  Regulator  (700) 


estinphousie  Eletlric  an<l  Mfg.  Co.  has  an¬ 
nounced  a  new  air-coole<l  voltage  regulator  for 
indoor  use.  The  new  unit  is  low-cost  and  espe¬ 
cially  designed  for  feeder  circuits  where  ex¬ 
acting  voltage  regulation  requirements  must 
he  met  and  liquid  cooling  is  undesirable,  the 
manufacturer  states.  It  is  intended  for  single 
phase  feeders,  2,400  volts,  50  to  300  amp.  and 
4,800  volts.  25  to  150  amp.  Single  phase  units 
can  be  used  in  banks  on  polyphase  circuits, 
two  units  in  open  delta  on  2,4iX)  or  4,800-volt 
3-wire  circuits,  or  three  2,400-volt  units  on 
4,160-volt  4-wire  circuits.  All  ratings  have 
self-contained  power  for  motor  and  other  con¬ 
trol  functions. 

.\ir  cooling  is  by  natural  conversion.  Out¬ 
side  air  enters  through  two  openings  on  each 
side  «»f  the  regulator,  passing  upward  throiigli 
suitable  air  ducts  and  is  discharged  at  the 
top  of  the  regulator. 

Although  operating  on  the  transformer  prin¬ 
ciple,  general  construction  resembles  an  in¬ 
duction  motor,  according  to  the  manufacturer. 
Tho  unit  has  a  stator  and  rotor,  with  the 
primary  or  shunt  winding  wound  on  the  rotoi 
and  the  secondary  or  series  winding  on  the 
stator. 


Wiremold  Fittings  (701) 

The  Wiremold  Co.  has  announced  newly 
developed  fittings  and  installation  methods 
which  it  claims  make  possible  a  simplified 
“network”  type  electric  wiring  installation 
utilizing  basic  Wiremold  No.  .3000  raceway 
and  taking  off  with  other  Wiremold  raceways 
to  provide  complete  surface  wiring  layouts 
for  industrial  plants  and  offices. 


Rigidity  of  Wiremold  No.  3000  Channel  and 
special  \X’iremold  hanger  fittings  permits  span¬ 
ning  of  beams,  according  to  the  manufacturer. 
Minimum  use  of  steel  and  other  scarce  mate¬ 
rials.  convenience,  reduction  in  material  waste 
are  other  advantages  claimed  for  the  equip¬ 
ment. 

Fluorescent  lighting  installations  can  be 
made  by  using  basic  \^’iremold  No.  3000 
Channel  with  reflectors,  ornamental  glass  en¬ 
closures.  hangers  and  fittings  for  both  unit 
type  or  continuous  Line-0-I.amps  fluorescent 
fixtures,  the  manufacturer  states. 


AC  Welding  Electrode  (702)  ■ 

(General  Electric  has  announced  an  all-posi¬ 
tion.  alternating-current  electrode,  which  it 
claims  extends  the  advantages  and  conveni¬ 
ence  of  high  quality  AC  welding  to  both  ver¬ 
tical  and  overhead  positions.  I  se  of  this  elec¬ 
trode  will  release  standby  DC  welders  for  fab¬ 
rication  work  where  DC  welding  may  be  es¬ 
sential.  according  to  the  manufacturer.  The 
electrode.  Type  W-26.  complies  with  the  re¬ 
quirements  of  AWS  Filler  Metal  Specification 
E6011;  Navy  Bureau  of  Ships  Specifications 
46E.3,  Grade  3  Class  1 ;  and  the  ASM  Boiler 
Code,  Paragraph  1'68.  Now  available  in  in. 
and  5/32  in.  diameters;  other  sizes  from  1  16 
in.  to  Vt  in.  are  expected  to  be  available. 


from  the  MOST  COMPLETE  li 
of  Cable  Taps 

Now  you  can  select  from  a  really 
complete  line  of  standard  and  special 
taps.  Every  one  carefully  designed 
and  manufactured. 

Parallel  and  90°  taps  —  and  combi¬ 
nations  —  in  the  widest  variety.  For 
conductor  sizes  up  to  1,000,000  CM. 


Gutter  Tap 
with  Bake- 
lite  Cover, 

Insulating 
covers  can  be  fur- 
nished  for  all  types 
of  Penn-Union  ca¬ 
ble  taps. 

2-way  Gutter  Tap.  Main 
and  branch  sizes  8  to 
1,000,000. 


Two  Separate 
Parallel  Taps 
to  a  continu¬ 
ous  main  con¬ 
ductor. 


Combination  Cable 
Taps ;  one  branch 
parallel  to  main, 
and  one  at  90°. 

Hinged  Clamp  of  Penn- 
Union  Type  HPM  makes 
installation  easy.  Multi-slit 
tapered  sleeve  assures  per¬ 
manent  grip 
on  branch. 


Positive  Equalized  Pres- 

sure  on  main  and  branch, 

with  Penn-Union  Type 

SM.  Tightening  torque  is  T  JnmN 

accurate  measure  of  the  '  1 

clamping  force.  ' 

F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francisco 

KENNETH  ANDERSON  CO. 

334  East  4th  St.,  Los  Angolas 

NORTHWESTERN  AGENCIES 

2411  Rrtf  Av«.,  Washington 


Pann-Unlon  Elactric  Corp.,  Erla,  Pa. 


PENN- 

UNION 

Conductor  Fittinqs 


Hotpoint  Announces 

I  Wartime  Service  Pr 

for  All  Hotpoint  Appliar 

OTPOINT’S 


ram 


new  W  artime  Serv 

signed  to  accomplish  two  things:  1.  lo  insure  your 
customers  that  appliances  will  he  kept  in  operation  for 
the  duration,  2.  To  cooperate  with  the  nation’s  war 
effort  hy  conserving  critical  materials. 

During  its  nearly  forty  years  of  history,  Hotfxiint 
has  been  outstanding  in  the  industry  for  prompt,  effi¬ 
cient  and  complete  service.  During  \\  orld  War  I  the 
millions  of  Hotpoint  appliances  then  in  service  were 
kept  operating.  And  we  will  continue  that  policy  during 
the  present  emergency. 

Adequate  stocks  of  functional  parts,  such  as  range 
units,  switches,  etc.,  will  be  maintained  by  Hotpoint  dis¬ 
tributors  in  approximately  75  warehouses  from  Coast  to 
Coast.  A  staff  of  field  service  engineers  is  lieing  maintained 


in  e\ery  sales  district  to  train  and  assist  distributors  and 
retailers  in  their  service  problems.  I^arts  and  installa¬ 
tion  service  will  be  readily  available  when  required,  in 
every  community. 

To  assist  the  government  in  the  conservation  of 
critical  materials,  Hotpoint’s  program  provides  for  the 
return  of  all  parts  containing  such  materials,  to  be  re- 
manufactured  or  salvaged  for  the  government  stock  pile. 

Ask  your  Hotpoint  distributor  for  further  information 
about  this  Wartime  Service  Program.  Edison  General 
Eleetric  Appliance  Co.,  Inc.,  5612  W.  Taylor  St.,  Chicago. 
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Howto  Get  Greater 


On -the -line 


Peiformance 


with  Proved  Unit  Substations 


Allis-Chalmers  Unit  Substations  Give  You 
Reliable,  Flexible  Operation.  Here  Are 
Facts  You'll  Want  to  Know  About  This 
Modern,  Packaged  Unit  ...  the  Safety 
Valve  for  Your  Shifting  Load  Centers! 


into  every  Allis-Chalmers  Unit  Substation  .  .  .  rugged 
dependability  plus  greater  flexibility  that  systems  all 
over  the  country  find  a  real  life-saver  in  providing  the 
continuity  of  service  so  vital  today. 


m 


EQUIPMENT  THAT  STAYS  on  the  line  .  .  .  doing 
a  dependable,  efficient  job  .  .  .  under  wartime  condi¬ 
tions  of  heavy  loads  and  24-hour  service  —  that’s 
the  kind  of  performance  you’re  looking  for  in  the 
equipment  you  buy. 

And  it’s  this  On-the-Line  Performance  that’s  built 


For  Allis-Chalmers  Unit  Substations  have  the  same 
load-ratio-control  equipment  now  giving  unequalled 
service  on  4,000,000  kva  of  Allis-Chalmers  Trans¬ 
formers.  This  means  you  get  proved  performance  from 
the  most  important  part  of  your  unit  substation. 


Check  the  five  engineering  advancements  of  Allis- 
Chalmers  load-ratio-control  listed  here!  And  remem¬ 
ber,  too,  Allis-Chalmers  metal-clad  switchgear  .  .  . 
engineered  to  coordinate  with  the  transformer  .  ..  . 
gives  your  system  maximum  protection  at  all  times. 


A  new  throat  connection  on  type  UST  units 
makes  installation  easier  .  .  .  eliminates  necessity 
of  hairline  alignment  .  .  .  yet  insures  weather¬ 
proof  seal  between  transformer  and  switchgear. 


For  complete  information  on  modern  Allis- 
Chalmers  Unit  Substations,  call  the  district  office 
near  you.  Or  write  direct  to  Allis-Chalmers, 
Milwaukee.  . 


1 


LEFT  —  ON  THE  LINES  OF  A  MIDWESTERN  UTILITY, 
this  3,(MK)/3,9*)<)  kva.  Type  UST  Allis-C'halmers  Unit  Substa^ 
tion  has  its  five  switching;  compartments  throat-conncctcd  to 
the  Ioad*ratio-control-equippetl  transformer. 


RIGHT -BEING  LOADED  ON  A  FLAT  CAR  FOR  SHIP- 
ment  to  the  Pacific  Coast  —  a  2,000  kva.  Type  SCS,  Allis- 
Chalmers  Unit  Substation.  Compact,  streamlined  design  saves 
space,  increases  system  flexibility. 


WHEN  On-The  tiM  PERFORMANCE 
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NEWS 

OF  ENGINEERING 
DEVELOPMENTS 


COUNTS 


ANNOUNCING  .  .  . 

The  New  “Safety-Circle”  Motor! 

One  of  the  most  important  motor  improve¬ 
ments  in  years  is  the  "Safety-Circle”  protec¬ 
tion  of  the  new  line  of  Allis-Chalmers  Lo 
Maintenance  Motors.  Specially  developed  to 
give  the  motor  complete  all-around  protec¬ 
tion,  the  "Safety-Circle”  is  a  wide  solid  rib 
—  integrally  cast  as  part  of  the  frame  — 
which  forms  an  unbroken  circle  of  protection 
around  the  stator. 

One-piece  cast  frame  and  cast  end-shields 
guard  the  motor  from  exterior  kncK'ks  and 
abuse.  A  more  liberal  use  of  electrical  ma¬ 
terials  makes  this  motor  internally  and  elec¬ 
trically  stronger  because  current  and  magnetic 
densities  are  less  extreme.  Improved  hearing 
design  delivers  sm(M)iher  perf»>rmance  with 
full-flow  lubrication  and  easier  maintenance. 

Additional  cross  strength  has  been  built 
into  the  distortionless  stator  for  maximum 
power  efficiency.  Ri)tor  is  keyed  to  the  shaft 
for  strength,  and  its  outer  surface  is  turned 
for  smtMuhness  and  an  accurate  air  gap.  Other 
Lo-Maintenance  features  are  oil  drains  at  bot¬ 
tom  of  bearings  for  easy  flushing,  removable 
end-pieces,  and  large  conduit  box  for  handy 
wiring. 

3,000,000  Kva  of  OIL-SEALED 
Inert  Gas  Protected  Power 
Transformers  on  the  Lines  ... 

Since  1924  when  Allis-Chalmers  installed  the 
OIL-SEALED  System  as  the  first  commercial 
application  of  any  inert  gas  protection,  this 
low  pressure  system  has  been  installed  on 
over  3,000,000  kva  of  power  transformers  on 
systems  all  over  the  country. 

That  original  installation  (on  fifteen  15,000 
kva  transformers  for  an  eastern  utility)  and 
hundreds  of  others  are  still  giving  mainte¬ 
nance-free  service.  Whether  it’s  a  700  or  a 
70,000  kva  unit,  Allis-Chalmers  OIL-SEALED 
Inert  Gas  Protective  System  is  the  automatic 
system  that  operates  without  attention  .  .  » 
with  less  maintenance  and  servicing. 


CHAIMERS 
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Unoba— new  barium  soap  grease— will  solve  it 


It  resists  both  heat  and  water! 

Ordinary  sodium  soap  "reases 
resist  heat  but  not  water.  Cal¬ 
cium  soap  greases  resist  water, 
but  not  heat.  Unoba— a  barium 
soap  grease— resists  both!  De¬ 
veloped  after  five  years  of  re¬ 
search  by  Union  Oil  engineers, 
this  remarkable  new  grease  will 
stand  up  under  toughest  hot  and 
wet-running  conditions.  Unoba 
resists  both  heat  and  water. 


Check  Unoba's  results  yourself! 

First,  thoroughly  clean  any  parts 
to  be  lubricated.  (This  will  pre¬ 
vent  any  residue  of  old  calcium 
or  sodium  soap  grease  from  neu¬ 
tralizing  Unoba’s  unique  lubri¬ 
cating  qualities.)  Then  testUnoba 
by  giving  it  your  toughest  lubri¬ 
cating  problem.  See  for  yourself 
how  Unoba  stands  up  under 
extreme  conditions  that  destroy 
most  ordinary  lubricants! 


Your  nearest  Union  Oil  representative  will  gladly  give  you 
more  information.  Call  him  today  or  mail  in  the  coupon. 

(clip  coupon  to  your  letterhead) 

Union  Oil  Company 
617  W.  Seventh  St.,  Ix)8  Angeles 

"Sometimes  we  worry  al>out  — 

No.  -  No.  ■ 

No _ No _ 

What  do  you  suggest?” 

OIL  IS  AMMUNITION.—  USE  IT  WISELY 


a//  industrial /froi/ucf 

UNION  OIL  CO 


I  Pho+oswitch  Alarm  (703) 

An  addition  to  the  I’liotuswitch  line  is  a 
long  range  photo-electric  burglar  alarm  con¬ 
trol.  According  to  the  manufacturer,  the  light 
source  projects  a  practically  invisible  light 
beam  for  distances  of  350  to  700  ft.  and  it  is 
possible  to  completely  surround  power  plants, 
defense  factories  and  other  vital  areas.  If  the 
light  beam  is  broken  by  intruders,  the  photo¬ 
electric  control  contacts  close,  sounding  alarms, 
operating  a  central  station  system,  turning  on 
floodlights,  closing  gates,  etc. 

The  control  is  provided  with  a  latching  unit, 
including  a  push  button  station,  which  may  be 
located  at  any  convenient  point  and  which 
serves  to  latch  the  alarm  in  operation  once  the 
light  beam  has  been  momentarily  broken  until 
the  reset  button  is  operated.  Unaffected  by 
changes  in  local  light;  designed  to  operate  24 
hours  per  day.  Silver  relay  contacts  will  han¬ 
dle  15  amp.  AC  and  8  amp.  DC.  Operates 
from  115  volts  AC  source  of  supply. 


Radiation  Pyrometer  (704) 

A  new  radiation  pyrometer  has  been  de¬ 
signed  by  the  Bristol  (]o.  for  recording,  indi¬ 
cating  or  automatically  controlling  tempera¬ 
tures  in  furnaces  and  kilns  above  900°  F,  The 
temperature-sensitive  unit  is  mounted  on  the 


outside  of  the  furnace  out  of  the  hot  zone  and 
picks  up  heat  rays  emitted  from  the  object 
under  measurement,  thus  registering  surface 
temperature.  The  new  device  is  called  the 
Pyrovac. 


Acme  Flash-Off  (705) 

Industrial  Finish  Flash-Off  No.  99,  manu¬ 
factured  by  Acme  White  Lead  and  Color 
Works,  is  a  new  product  designed  to  eliminate 
weld  spatters.  Its  use  is  simple,  according  to 
the  manufacturer,  and  eliminates  necessity  of 
grinding  or  scratching  off  chips,  giving  a 
smoother,  stronger  weld.  The  product  is  said 
to  remove  impurities  from  the  weld  and  to 
prevent  pitting  on  galvanized  or  ungalvanized 
metal  surfaces,  permitting  immediate  applica¬ 
tion  of  paint  without  cleaning  operations  other 
than  wiping.  Available  in  .55-gal.  drums  and 
5-gal.  cans. 


j  Electric  Clock  (706) 

An  electric  Telometer  clock  carrying  a 
time-saving  appeal  as  a  part  of  the  design  is 
being  manufactured  by  M.  M.  Gottlieb  Asso¬ 
ciates,  Inc.  for  offices,  shops,  schools  and 
plants.  This  clock  shows  the  time  in  numer¬ 
als  rather  than  by  hands  and  dial.  The  wal¬ 
nut  and  gum  wood  case  is  19%  in.  long,  14% 
in.  high  and  3%  in.  deep.  A  large  “V,”  the 
words,  “Wartime  —Make  every  minute  count!" 
and  “Remember  Pearl  Harbor”  and  a  repro¬ 
duction  of  the  American  flag  constitute  the 
decoration. 


W.  N.  MATTHEWS  CORPORATION 


in  the  Following 
Sizes 


Protectolinics 
Can  Be 
Installed  and 
Removed 
With 
Standard 
Ball  Point 
Hot  Stick 


Catalog  1639 
50  Amperes 
5000  Volts 


Catalog  1640 
50  Amperes 
7.5/12.5  Kv. 
Grd.  Y 


Catalog  1641 
50  Amperes 
15000  Volts 


In  this  present  emergency,  the  problem  of  conserving  materials  which 
are  essential  to  our  National  Defense  Program  rests  upon  all  of  us. 
MATTHEWS  PROTECTOLINK  CUTOUTS  use  a  minimum  of  copper 
and  steel  and  the  elimination  of  fuseholder  tubes  conserves  fibre  and 
bakelite;  therefore  they  will  help  you  to  accomplish  considerable  savings 
in  these  materials  and  in  addition  show  you  dollar  savings. 

They  are  rugged  in  construction.  Spring  tensioned  lower  arm  separates 
Protectolink  instantly  when  short  circuit  or  meltout  occurs.  Hooked 
lower  arm  and  forked  upper  arm  facilitates  installation  of  Protectolink; 
these  fuse  links  are  designed  so  they  cannot  be  installed  upside  down  and 
will  fit  any  make  of  open  link  cutout.  Protectolink  buttons  fit  snugly  into 
cupshaped  recesses  in  upper  and  lower  contact  arms,  assuring  positive  and 
radio  noise-proof  contacts. 


'galvanized 


PRODUCTS 


INDIANA 
STEEL  £>  WIRE  CO 

MUNCIE  ,  INDIANA 


ELECTRIC  COMPANy 
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Designed  to  conserve  critical  materials,  a 
new  glass  floodlight  has  been  announced  by 
General  Electric  Co.,  Lighting  Division.  The 
new  unit  is  said  to  combine  the  high  reflectiv¬ 
ity  of  silvered  glass  with  unusual  resistance 
to  shock.  According  to  the  manufacturer,  the 
glass  reflecting  surface  is  completely  shatter¬ 
proof.  The  reflector  is  joined  to  a  metal  socket 


RELIABLE 

Connectors 


Brings  our  Services 
to  You  by  Moil 


No  need  for  you  to  use  your  auto¬ 
mobile  if  you  have  a  Mailway 
account  with  us.  You  can  handle 
all  of  your  banking  right  at  your 
home  or  office  by  mail.  Open  a 
Mailway  Banking  account,  check¬ 
ing  or  savings,  today. 

Write  for  information 


housing  which  is  thoroughly  sealed  with  a 
heat-resistant  gasket  and  which  acts  as  a  pre¬ 
ventative  against  the  entrance  of  water,  mak¬ 
ing  the  unit  corrosion-proof.  The  floodlight  is 
claimed  by  the  manufacturer  to  be  from  10  to 
30%  more  efficient  than  all-metal  units  it  re¬ 
places.  It  utilizes  300-  or  500-watt  lamps. 


by  using 
solderless  connectors 
with  accurately  fitting 
precision  threads  which 
insure  easy,  permanent 
installations. 


Member  Federal  Deposit  Insurance  Corporation 
ONF,  MONTC-OMERY  STREET 


Indusfrial  R-F  Unit 


Commercial  Metal  Products  Co.  is  manu¬ 
facturing  a  new  R-F  (Rectified  Fluorescent) 
luminaire  for  industrial  use.  A  light  source 
without  stroboscopic  effects;  no  moving  parts 
or  starter  units;  an  efficiency  of  47  lumens 
per  watt;  luminaire  power  factor  of  more 
than  90%  are  claims  made  for  the  new  lamp 
by  the  manufacturer.  Compeo’s  85-watt  R-F 
lamp  has  a  rated  light  output  of  4.000  lumens, 
it  is  stated. 


Save  Copper 

by  using 
these  connectors  which 
ore  good  as  new  after 
being  salvaged. 


Guy  Calculator  (70^) 

To  help  construction  men  make  quick  and 
accurate  decisions  regarding  anchors,  A.  B. 
Chance  Co.  has  developed  a  guy  calculator, 
which  it  claims  permits  calculation  within  a 
few  seconds. 


All  the  strength  and  durability 
nherent  in  steel  are  combined— 
with  definite  economies— in  QrapO 
Galvanized  Steel  Strand.  Heavy,  duc¬ 
tile,  tightly-bonded  zinc  coatings,  ap¬ 
plied  by  the  famous  Qrapo  Galvaniz- 
.. ing  Process, 
A^.TlUfllllllll^h  ‘  provide  lasting 
protection  against 
corrosion. 

<l'*tributor 
of  &rapo  Galvanized 
i  Products  naar  you  or 
writ#  direct  for  fur- 
ther  information! 


EASY  TO  INSTALL 
LOW  IN  COST 


According  to  the  manufacturer,  conditions 
such  as  the  size,  number  and  kind  of  conduc¬ 
tors,  the  grade  of  construction,  the  line  angle, 
height  of  pole  and  distance  of  pole  from 
anchor  have  been  carefully  considered.  The 
calculator  also  shows  what  anchors  meet  the 
requirements  specified  in  the  calculation.  The 
anchor  chart  lists  catalogue  numbers,  anchor 
size  and  shows  what  can  be  expected  of  the 
various  anchor's  in  different  soils. 
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Today,  like  yourself,  we  have  two 
masters  to  satisfy,  Uncle  Sam  and 
war  industry.  We’re  not  going  to  let 
either  of  them  down. 


There’s  still  some  confusion  on  this 
question  of  war  plant  lighting, 
and  we’d  like  to  help  clear  it  up. 

For  instance,  there’s  talk  about 
substitute  materials  for  reflectors  and 
other  parts  of  fluorescent  lighting 
equipment  Well,  frankly,  no  one 
knows  exactly  when  they  will  have 
to  be  used.  But  of  this  you  can  be  sure 
—MILLER  engineers,  with  98  years  of 
lighting  specialization  to  their  backs, 
will  give  you  the  most  efficiently  de¬ 
signed  complete  fluorescent  lighting 
system,  soundly  constructed  of  the 
most  practical  materials  available. 


MILLER  Continuous  Wireway 
Fluorescent  Lighting  System 

SAVES . .  •  POWER— Delivers  mqximutn  light 
output  per  kilowatt.  *  MANHOURS— Continu¬ 
ous  wireway  contains  all  operating  auxiliaries, 
permitting  rapid  row-by-row  installation.  * 
CRITICAL  METAL— As  much  as  47%,  taking 
all  items  into  consideration,  power  plant,  distribu¬ 
tion,  controls,  etc.  *  DOLLARS— Continuous 
wireway’s  features  simplify  installation,  save 
from  30  to  50%  of  installation  costs. 

INCREASES  .  .  .  ILLUMINATION  -  Pro¬ 
vides  50  foot  candles,  100  or  higher  of  working 
daylight  for  factory  areas,  plant  offices  and  draft¬ 
ing  rooms.  •  PRODUCTION— Field  facts  dem¬ 
onstrate  plants  using  MILLER  lighting  have 
increased  production  efficiency.  Figures  on  re¬ 
quest.  •  FLEXIBILITY— Production  layouts  can 
be  changed  at  any  time  without  changing  light¬ 
ing.  •  WORKER  MORALE-Employees  feel 
better  and  work  better  with  the  greater  illumina¬ 
tion  and  coolness  of  this  improved  lighting. 


If  your  customers  are  busy  on  war 
work,  it’s  ten  to  one  they’re  eligible 
for  MILLER  50  FOOT  CANDLERS  or  100 
FOOT  CANDLERS  for  their  production 
areas  . . .  miller  troffers  for  their 
plant  offices  and  drafting  rooms.  No 
matter  what  today’s  conditions  are, 
count  on  us  to  help  you  provide  them 
with  better  working  daylight  to  speed 
their  war  effort.  Wire  today  for  com¬ 
plete  information.  (Representatives 
in  principal  cities.) 


50  FOOT  CA^'DI.ER 
lOO  FOOT  CAADLER 
MILLER  TROFFERS 

Continuous  Wiroway  Fluoroscsnt 
Lishtinc  Systoms 


MERIDEN,  CONN. 

Pioneers  in  Good  Lighting  Since  1844 

•  MILLER  offers  a  complete  line  of 
filament  and  fluorescent  lighting  equipment 


Are  Power  Pools  Creating  i 

.7* 

Wt  CAN  HUP 


1.  Engineering 

Power-pool  metering  is  not  new  to  G-E 
engineers.  Their  practiced  experience  with 
all  phases  of  this  problem  can  help  you  in 
working  out  the  best  and  simplest  solution. 


T 


JL.HE  pooling  of  power,  by  the  interconnection 
of  systems,  causes  metering  problems  that  are 
somewhat  out  of  the  ordinary.  As  you  know,  in 
many  cases  the  solution  involves  some  or  all  of  the 
following  factors: 

1.  A  study  of  circuit  specifications 
in  order  to  apply  the  proper  type  of 
instrument  transformers. 

2  Directional  metering,  which 
must  often  be  combined  with  direc-  '' 

tional  (differential)  integration  of  kilo¬ 
watt  hours. 

3.  Measurement  of  directional  re¬ 
active  pKJwer. 

4.  Measurement  of  transmission¬ 
line  losses,  if  metering  points  are  some 
distance  from  power-interchange 
F)oints. 

LET  OUR  ENGINEERS  LEND  A  HAND 

If  you’d  like  to  have  our  recommendations  on  a 
si)ecific  metering  job,  we’ll  be  glad  to  make  a  thor¬ 
ough  study  of  your  needs. 

Even  if  you  have  decided  upon  the  method  to  be 
used,  F>erhaps  you’d  like  our  engineers  to  check  it. 
They  may  be  able  to  make  helpful  suggestions,  based 
on  their  wide  experience  with  meter  application 
engineering  on  all  types  of  systems.  A  little  extra 
time  spent  in  the  preliminary  study  may  greatly 
simplify  your  metering  installation. 

TO  GET  YOUR  ANSWER  FAST 

The  many  factors  to  be  considered  when  planning 
tie-in  metering  make  it  necessary  to  give  complete 
information.  In  addition  to  information  on  the  factors 
mentioned  above,  w’e’ll  need  such  data  as: 

a.  Number  and  rating  of  circuits  involved. 


)b.  Location  of  the  circuits  with  relation  to  one 
another  (and  to  the  common  metering  point).  A  one- 
line  diagram  giving  this  is  preferred. 

c.  Approximate  maximum  loads  on  circuits. 

d.  If  remote  metering  is  involved,  full  information 
on  the  channels  to  be  used.  If  d-c  polarized  relay 
operation  is  involved,  state  if  d-c  (battery)  source 
is  available  at  sending  end  and  give  rating. 

e.  Where  other  considerations  are  involved,  such 
as  directional  metering,  power  factor,  etc.,  give 
information  pertinent  to  the  problem. 

HERE’S  WHAT  TO  DO 

The  meter  specialist  in  the  nearest  G-E  office  can 
tell  you  just  what  other  data  are  needed  in  order  to 
study  your  requirements.  Get  in  touch  with  him 
as  early  as  p>ossible.  General  Electric,  Schenectady, 
New  York. 

Whether  you  are  plan¬ 
ning  simple  differential 
metering  of  one  line  or 
a  complex  demand  total¬ 
ly  ization  involving  remote 

I  metering  and  local  and 

r  '  differential  totalization/ 

nK  G-E  engineers  will  be 
glad  to  work  with  you. 
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2.  Equipment 


Power-pool  metering — if  each  job  is  to  be 
engineered  correctly  —  calls  for  hundreds  of 
varieties  of  equipment.  And,  that’s  what  G.E. 
offers  —  a  complete  line  to  fill  the  bill.  The 
variety  is  indicated  here. 


No  matter  what  type  of 
polyphase  watthour  meter 
you  require — front-  or 
back-connected,  stationary 
or  the  newer  drawout  con¬ 
struction — you  can  find  {ust 
what  you  need  in  the  6-E 
line. 


■*  When  you  want  to  eliminate  additional 
contact  devices,  to  reduce  servicing,  and 
to  improve  the  over-all  accuracy  of  your 
metering,  you  want  a  6-E  multiple-circuit 
relay.  Any  one  of  four  different  ratings 
are  available  —  two-,  four-, 
six-,  or  eight-circuit  construc¬ 
tions.  These  relays  have  the 
inherent  advantages  and 
safety  features  of  the  three- 
wire  principle  of  operation. 


Where  the  value  and 
importance  of  the  de¬ 
mands  dictate  a  high 
degree  of  accuracy,  you’ll 
want  a  printing  demand 
meter.  It  is  inherently 
more  accurate  than 
graphic  or  recording  de¬ 
vices.  Timing  is  by  a  sep¬ 
arate,  externai,  contact¬ 
making  ciock.  If  you  prefer 
one  that  has  a  synchronous 
interval  mechanism,  you 
con  get  that  too. 


Whether  you  need  a  5-  or  3000- 
amp  instrument  transformer,  23-kv 
or  220-kv,  Pyranoi  or  oii-filled,  you 
can  select  exactly  what  you  want 
from  the  G-E  line  of  porcelain-clad 
transformers.  Compact,  they  con¬ 
serve  material,  and  save  installation 
time  and  expense. 


Generof  flecfrk  end  it$  empleyeet 
ere  proud  of  fke  Nov|r  owerd  of 
Excellence  mode  to  ih  Ine  Works  for 
the  monvfectyre  of  novel  ordnonce 


14 


Electrical  West — Vol.  89,  No.  1 


Hygrade  F  Reflector  (710) 

Hygrade  Sylvania  Corp.,  Lighting  Division, 
recently  announced  a  new  type  fluorescent 
reflector  which  it  claims  will  employ  only 
about  one-third  as  much  steel  as  present  fix¬ 
tures.  Made  of  a  specially  treated  composition, 
the  reflector  is  considerably  lighter  in  weight 
than  present  reflectors,  according  to  the  manu- 


Jtti 


tollo'^'^  p  B.  reflx'®" 

’doctor; 


bW  woti  or  hoo-  - 

ft  A,V/G  ^ 


facturer,  although  the  general  appearance  is 
the  same.  The  reflecting  surface  is  said  to 
be  the  same  high-temperature  synthetic  enamel 
used  on  many  present  Hygrade  fixtures.  The 
unit  will  carry  the  seal  of  the  Underwriters 
Laboratory. 

Foxboro  Confrol  (711) 

A  fast  stabilizing  control  has  been  an¬ 
nounced  by  The  Foxboro  Company,  under 
the  name  of  Hyper-Reset.  According  to  the 
manufacturer  this  is  not  an  instrument  or  a 
mechanism,  but  a  control  function,  available 
in  the  newly-designed  Model  30  Stabilog 
Controller,  for  application  where  process-lag 
is  considerable. 

Hyper-Reset  is  said  to  reduce  the  effects 
of  a  process  disturbance  by  making  initial 
temporary  additional  corrections,  which  are 
proportional  to  the  rates  of  change  of  the 
measured  value  caused  by  the  disturbance. 
The  normal  reset  follows,  establishing  stabil¬ 
ization.  But  the  several  control  functions  car¬ 
ried  out  by  Hyper-Reset  are  simultaneously 
and  automatically  adjusted,  according  to  the 
manufacturer  and  no  tuning-in  is  necessary. 
No  more  than  two  process  adjustments  are 
required,  proportional  and  Hyper-Reset,  it  is 
stated; 

Ernst  Carrier  (712) 

A  new  Ernst  Drum  and  Barrel  Carrier  has 
been  announced  by  the  Ernst  Magic  Carrier 
Sales  Co.  This  new  model  is  designed  to 
handle  light  wood,  fiber,  paper  barrels  and 
“one-trip”  light  gage  steel  containers  with  or 
without  chimes.  Its  capacity  is  800  pounds 
and  will  accommodate  drums  and  barrels 
from  14  in.  to  24  in.  diameters,  the  manufac¬ 
turer  claims. 

Three-wheel  construction  automatically  bal¬ 
ances  the  load  for  safer  and  easier  moving 
of  containers,  it  is  stated. 

Tire  Brander  (713) 

An  electric  torch  for  branding  tires  has 
been  designed  by  Master  Mfg.  Co.,  and  is 
available  in  three  styles:  light  duty  for  pas¬ 
senger  cars;  heavy  duty  for  trucks  and  pas¬ 
senger  cars;  rotary  for  serial  numbering,  to 
record  mileage  and  identification.  Changeable 
letters;  renewable  heating  elements.  Passenger 
car  model  No.  1  illustrated. 


JOHN  A.  ROEBLING’S  SONS  COMPANY  OF  CALIFORNIA 

San  Francisco  •  Los  Angeles  •  Seattle  •  Portland 


July,  1942 — Electrical  West 
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TO  WIN  THIS  WAR, 


more 

^3  and  more  billions  are  needed 
and  needed  fast — AT  LEAST 
A  BILLION  DOLLARS  A 
MONTH  IN  WAR  BOND  SALES 

alone: 

This  means  a  minimum  of  10  percent 
of  the  gross  pay  roll  invested  in  War 
Bonds  in  every  plant,  office,  firm,  and 
factory  in  the  land. 

Best  and  quickest  way  to  raise  this 
money — and  at  the  same  time  to  “brake” 
inflation — is  by  stepping  up  the  Pay- 
Roll  War  Savings  Plan,  having  every 
company  oflFer  every  worker  the  chance 
to  buy  MORE  BONDS. 

Truly,  in  this  War  of  Survival, 
VICTORY  BEGINS  AT  THE  PAY 
WINDOW. 

If  your  Arm  has  already  installed  the 


Pay-Roll  War  Savings  Plan,  now  is  the 
time — 

1.  To  secure  wider  employee  par¬ 
ticipation. 

2.  To  encourage  employees  to  increase 
the  amount  oj  their  allotments  jor 
Bonds,  to  an  average  oj  at  least  10 
percent  oj  earnings — because 

token*’  payments  will  notwin  this 
war  any  more  than  "token”  resis¬ 
tance  will  keep  the  enemy  jrom 
our  shores,  our  homes. 

If  your  firm  has  not  already  installed 
the  Pay-Roll  War  Savings  Plan,  now  is 
the  time  to  do  so.  For  full  details,  plus 
samples  of  result-getting  literature  and 
promotional  helps,  write,  wire,  or 
phone:  War  Savings  Staff,  Section  E, 
Treasury  Department,  709  Twelfth 
Street  NW,,  Washington,  D.  C. 


This  space  is  a  contribution  to  America's  all-out  war  program  by  Electrical  West 
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To  make  quick, 
practical  anchor 
selections  •  •  • 


hW7  ■■'  ' 


y^<^3 


.  use  this  CHANCE 
Guy  Calculator 


To  get  the  most  out  of  anchoring  with  the 
least  amount  of  waste,  each  different  problem 
should  be  carefully  calculated,  and  with  this 
new  device  such  calculations  require  but  a  few 
seconds.  It  goes  a  step  farther  than  similar 
calculators  in  that  it  shows  at  a  glance  just 
what  anchors  meat  the  requirements  specified 
in  the  calculation.  If  you  can 
put  one  of  these  calculators  to 
work,  send  for  it  today — no  charge, 
no  obligation. 


lI3-l»SiI;tI*t 

fl*B-CHflnC€  CO- 


ALL  KINDS 

of  SMALL 

TRANSFORMERS 


—in  the  JEFFRIES  line 

Practically  all  your  small  transformer  needs 
are  supplied  by  the  Complete  Jeffries  line. 
We  have  specialized  for  years  in  providing 
transformers  to  exactly  match  your  require- 
nnents.  If  not  in  our  regular  tine,  we  build 
to  meet  your  specifications — in  a  hurryll 

Minimize  your  voltage  losses.  Specify  scat¬ 
tered  transformers  to  eliminate  duplicate  con¬ 
duit  runs,  and  save  on  power  costs. 

JEFFRIES  TRANSFORMER  COMPANY 
1710  E.  STfh  St.  Los  Angeles,  Cellf. 


Delta  Star  Switch  (714) 

Ddta-.Star  Electric  Co.  is  manufacturing  a 
heavy  duty  indoor  type  of  disconnecting  switch 
for  use  where  space  requirements  are  re¬ 
stricted.  This  switch  can  be  clamped  direct 
to  the  bus  bar  and  requires  no  additional 
mounting  facilities,  it  is  stated.  The  hook 
stick  ring  and  position  lock  between  the  hinge 


and  contact  eliminate  the  usual  over-hang  for 
hook  and  lock.  High  pressure  silvered  con¬ 
tacts  are  at  both  hinge  and  contact  end.  Can 
be  arranged  for  mounting  on  tubular  bus. 
either  round  or  square,  and  is  made  in  all 
standard  ratings  up  to  15  kv.  and  2.000  amp. 

Wesfinghouse  Searchlight  (7 IS) 

Westinghouse  Lighting  Division  has  devel- 
opetl  a  new  18-in.  incandescent  searchlight 
with  pilot  house  control  or  flat  base  for  use 
by  industrial  plants,  public  utilities,  ordnance 
plants  and  aboard  ship. 

Intense  beam  concentration  is  secured  by  a 
primary  precision-ground  and  polished  silvered- 
glass  reflector  and  a  metal  secondary  reflector 
to  permit  continuous  operation  with  lamps  up 
to  and  including  1,500  watts,  the  manufac¬ 
turer  states.  A  tandem  reflector  shield,  mount¬ 
ed  in  the  center  of  the  primary  reflector,  elim¬ 
inates  all  secondary  heat  concentration  on  the 
lamp  bulb.  Heat  dissipation  is  by  radiation, 
permitting  a  dust-tight  enclosure. 

Frayco  Motors  (7 1 6) 

Fray  Machine  Tool  Co.  has  announced  that 
its  Frayco  Motors  are  available  in  the  follow¬ 
ing  horse  power  ratings;  1/3,  %,  %,  1,  2, 
3,  5,  and  7 Vi.  Motors  are  all  standard  NEMA 
dimensions  and  shaft  sizes,  it  is  stated. 

Standard  frame  mountings  are  of  Mecha- 
nite.  normalized  for  permanent  alignment, 
according  to  the  manufacturer.  In  addition 
to  standard  plain  and  flange  type  mountings, 
Frayco  Motors  are  available  with  special  and 
bell  designs  to  meet  the  individual  require¬ 
ments  of  machine  designers. 

Frayco  Motors  are  said  to  have  a  simple, 
rugged  design  for  long  service  under  severe 
operating  conditions.  Rotor  windings  are  cast 
integral  with  rotor  laminations.  In  the  lam¬ 
inations.  special  electrical  steel  increases  effi¬ 
ciency  and  overload  protection.  All  lamina¬ 
tions  are  welded  together  to  increase  rigidity 
and  resistance  to  vibration.  Oversize  rotor 
shafts  are  further  assurance  of  rigidity,  it  is 
stated. 

Rotors  are  mounted  in  lifetime  lubricated 
ball  bearings  and  are  statically  and  dynam¬ 
ically  balanced.  All  parts  are  machined  to 
close  tolerances  for  interchangeability,  the 
manufacturer  claims. 

Frayco  motors  are  double  fan  cooled,  it  is 
stated  in  the  announcement. 


BULLEIinS 

data  books,  etc 

Power  Circuit  Arrangement  (717) 

An  8-page  bulletin  issued  by  General  Electric 
gives  information  on  selection  of  the  proper  ar¬ 
rangement  of  load-center  power  distribution 
systems  for  individual  requirements  of  industrial 
plants,  shipyards,  naval  and  military  projects 
and  commercial  buildings.  This  bulletin  de¬ 
scribes  the  characteristics  of  the  four  load- 
center  system  basic  circuit  arrangements — the 
simple  radial  circuit,  the  primary  selective  cir¬ 
cuit,  the  secondary  selective  circuit  and  the 
secondary  network  arrangement. 


Hand  Tachometer  (718) 

Herman  H.  Sticht  Co.,  Inc.,  describes  its 
model  "J"  hand  tachometer  in  a  4-page  folder 
released  recently.  This  model  is  a  three  range 
instrument  covering  all  speeds  from  300  to 
12,000  rpm,  divided  into  three  ranges:  300-1,200 
rpm;  1,000-4,000  rmp;  3,000-12,000  rpm;  Cen¬ 
trifugal  type. 


"Modern  Precision"  (719) 

"Modern  Precision",  a  16-page  publication  by 
Leeds  &  Northrop  Co.,  is  devoted  to  L  &  N 
instruments,  controls  and  heat-treating  methods 
and  the  jobs  they  are  doing  in  industry,  research 
laboratories,  teaching  and  testing.  The  publi¬ 
cation  supplements  the  company's  regular  cata¬ 
logues,  bulletins  and  circulars. 


Watt-hour  Meter  Testing  (720) 

General  Electric  Co.  has  prepared  a  19-page 
bulletin  on  testing  and  adjusting  its  AC  watt- 
hour  meters.  Intended  to  outline  suggested 
procedures  and  calibration  limits  for  testing 
these  meters,  the  manual  is  designed  primarily 
for  more  recent  types  of  G-E  meters,  although 
it  is  suitable  also  for  older  types.  Illustrated. 


Blackout  Materials  (722) 

"Blackout  your  windows  but  not  your  venti¬ 
lation,"  is  the  title  of  a  booklet  released  re¬ 
cently  by  the  llg  Electric  Ventilating  Co.  The 
folder  describes  the  llg  electrically  operated 
power  roof  ventilator  and  special  blackout 
hoods  and  hooded  fresh  air  inlet  louvers.  "Dark 
room”  ventilators  and  filter-type  llgairators  for 
offices,  laboratories  and  hospitals  also  are  listed. 

Blackout  Materials  (722) 

Keese  Engineering  Co.  has  issued  a  folder 
describing  phosphorescent  and  fluorescent  ma¬ 
terials  for  use  in  blacked  out  plants.  Various 
types  of  energizing  or  black  lighting  units  are 
listed  and  a  page  is  devoted  to  Glo-Sheets  and 
their  use  by  civilians. 


Peabody  Burners  (723) 

Peabody  Engineering  Corp.  has  issued  bul¬ 
letins  on  its  oil  and  gas  burners.  Included  are 
the  Constant  Differential  Wide  Range  Oil  Burn¬ 
ing  System;  Combined  Gas  and  Oil  Burner; 
Type  A  and  Type  H  Oil  Burners. 
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Duxseal 


Various  uses  for  Duxseal,  a  non-hardening  ad¬ 
hesive  sealing  and  caulking  compound  manufac¬ 
tured  by  Johns-Manville,  are  told  in  a  four- 
page  bulletin  recently  issued  by  that  company. 
Also  described  are  three  additional  sealing 
compounds:  Pakseal  for  use  vrhere  greater  stiff¬ 
ness  and  rigidity  are  required;  Tranolseal  for 
use  where  resistance  to  refined  oils  is  required; 
and  Nodrseal  for  use  in  food  storage  and  re¬ 
frigerators. 


BETTER  PERFORMANCE ...  AT  LOWER  COST 


SAVI  ON  INITIAL  COST  AND  INSTALLATION 

’YKK\”  lO-in.  Insulators  are  now  8  to  13%  lower  in 
fiiitelitive  lO-in.  units. 


PY  KKX”  0-iii.  Insulators  are  now 
onii>etitive  10-in.  units. 


Protective  Equipment  (725) 

Air  circuit  breakers  for  protection  of  resist¬ 
ance-welding  machines  up  to  600  volts  AC  are 
described  in  an  eight-page  booklet  published 
by  General  Electric  Co.  Illustrated  by  photo¬ 
graphs  and  diagrams.  Includes  reference  tables 
and  charts  for  determining  types  of  breaker  for 
specific  requirements. 


Stable  one-priee-to-all  basis.  Fewer  than  as  many  prir-e  ebantfes 
for  ”PY  KFi\”  Insulators  as  for  c«»in|>etitive  units  in  past  S  years. 


Installation  of  "PY' K  F\”  strings  witli  patented  binged  erate  is 
speedier.  Higb  M  &  K  strengtb  of  "PY  KKX"  Insulators  usually 
makes  double  stringing  unneeessary. 


SAVI  ON  PIRFORMANCE  AND  MAINTINANCE 

"PY  KKX”  18,0fK)-lb.  suspension  units  duplicate  tbe  perbirniance 
of  2i>,(KK)-lb.  eoinpetitive  units.  And  in  M  &  K  tests  at  2.3,(KM)  lbs. 
and  bigber,  95%  of  breaks  are  in  hardware,  not  in  glass. 


DayBrife  Catalogue  (726) 

A  new  bulletin  has  been  issued  by  DayBrite 
Lighting,  Inc.,  listing  its  industrial  lighting 
equipment.  This  bulletin  covers  fixtures  de¬ 
signed  in  compliance  with  WPB  rulings.  Price 
list  for  continuous  type  installations  includes 
price  for  complete  job. 


No  "PY'RKX”  Insulator  has  ever  lieen  rep 
as  baying  failerl  from  electrical  causes  alone. 


A  recent  independent  analysis  indicates  ''PY  KKX”  Insulators 
will  eliminate  ^  of  all  failures  (electrical  and  mecbanical). 


Universal  has  prepared  a  32-page  booklet  on 
the  care  and  use  of  its  tank  type  cleaner.  Illus¬ 
trations  show  uses  to  which  the  cleaner  can  be 
put  and  how  to  keep  it  operating  efficiently. 
The  index  Jists  illustrations  and  suggestions  al¬ 
phabetically. 


^ DO  you  KNOW  ^ 

^at'sufSBSSI 


Doehler  Booklet 


"Saving  Metals  —  Machines  —  Manpower  for 
Victory"  is  the  title  of  a  booklet  published  by 
Doehler  Die  Casting  Co.  Charts  and  pictures 
illustrate  the  28-page  booklet.  Details  of  manu¬ 
facture  are  included. 


gfyViNGS 


Rural  Service  Restorer 


Pacific  Electric  Mfg.  Corp.  has  issued  a  four- 
page  folder  on  its  single-pole  automatic  motor- 
rewound  service  restorer  for  use  on  rural  single¬ 
phase  distribution  branch  lines  and  feeders. 


EV  KK\  alert  buyer  will  spot  why  these  savings  are  unique  at  a  glance. 

First,  only  one  insulator  will  give  you  nnv  of  them.  Second,  this  same 
insulator  gives  you  all  of  them!  For  now  von  get  important  tw«»-wav  savings 
with  "Fyrex”  insulators.  Initial  cost  is  much  lower  than  for  competitive 
units.  And  their  une<pialle<l  dielet'tric 
strength,  high  strength.  resist- 
ance,  and  weathering  qualities  add  up 
to  extremely  low  long-time  cost.  To- 
gethcr  they  give  you  a  comhination  no 
other  insulator  can  match! 


Porcelain  Devices 


P  &  S  porcelain  wiring  devices  are  described 
in  a  folder  published  by  Pass  &  Seymour,  Inc. 
Conserve  critical  materials  by  using  porcelain 
is  the  theme  of  the  folder.  Price  list  included. 


Brooder  Assemblies 


The  Lyon  Defender  unit  and  other  electrical 
brooder  assemblies  are  described  in  a  2-page 
folder  issued  by  the  Lyon  Rural  Electric  Co. 
Price  lists. 


MAIL  COUPON  TODAY  FOR  FREE  BOOKLET 

‘"The  Dielectric  Strength  oj  Glass*' 


Corning  (ilass  W'orks 
Insulation  Divi.sion 
Corning,  N.  Y. 

Pleas*-  send  me  my  KIIKK  eop 
"The  Dielectric  Strength  of  (ilass. 


Keep  Posted  for  I  c 

Your  being  right  up-to-the- 
minute  may  have  on  important 
bearing  on  your  success.  Check 
and  moil  the  coupon  on  page  21. 
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•  Address 


City  and  State 
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[  ALL  BUILT  TO  ^ 

WORK  TOGETHER 

o 

Metal-enclosed  Duplex  Switch¬ 
boards  for  centralized  control 
and  metering. 

e 

Metal-enclosed  FH  Cubicles  for 

main  power  circuits,  complete 
with  air-blast  or  low-oil-content 

circuit  breakers  and  all  neces¬ 
sary  primary  equipment. 

o 

Metal  -  enclosed  Reactor  Equip¬ 
ments  for  the  feeder  circuits. 

o 

Metal-enclosed  Cable  Entrance 
Equipments  for  the  feeder 
circuits. 

o 

Metal-enclosed  Bus  Runs  for  all 

primary  connections. 

o 

Metal-clad  Switchgear  for  the 

medium-capacity  auxiliary  cir¬ 
cuits,  complete  with  air  or  oil 
circuit  breakers. 

o 

Metal-enclosed  Drawout  Air 
Breaker  Equipments  for  the  low- 
voltage  auxiliary  circuits,  com¬ 
plete  with  circuit  breakers,  buses, 
interconnections,  and  interlocks. 

1 

J 

FI 


These  are  our  standard  switchgear  equipments — 
but  they’re  tailored  for  today’s  tremendous  war¬ 
time  requirements. 

You  can  select  them  easily,  get  them  soon,  put  them 
on  the  job  weeks  sooner  than  is  possible  with  non¬ 
standard  equipment.  They’re  fully  co-ordinated  and 
metal -enclosed,  giving  greater-than-ever  dependability 
to  stations  supplying  power  for  today’s  must  produc¬ 
tion. 

Simplifies  Over-all  Station  Design 

When  you  select  any  one  of  these  metal -enclosed 
equipments  you  get  it  ready  to  set  in  place  and  con¬ 
nect.  You  save  installation  time,  and  space  as  well. 

When  you  select  a  number — or  all — of  these  equip¬ 
ments,  you  get  more  of  these  savings  in  time  and 
space,  plus  an  extra  degree  of  over-all  co-ordination 
that  may  make  pKJSsible  a  simplification  of  your 
entire  station  design.  What’s  more,  all  you  need  do  is 
send  us  a  simple  one-line  diagram  showing  the  equip¬ 
ment  you  need.  We’ll  go  right  to  work  on  standard 
equipments.  Ask  your  G-E  office 
for  our  new  bulletin,  GEA-3742. 

^  •  7^«  .  •  ^  6i*cfrK  ond  ifi  •mplovvaf 

Or  write  to  General  Electric  Co.,  ar«  proud  of  th*  Navjr  o«rord 

^  ^  *  mw  fxcvfitnc*  mod*  fo  *H  fri«  WoHki  fof 
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GENERAL  m  ELECTRIC 
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WESTINGHOUSEBRIEFS 


More  Peak  KV-A  for  Tour  Mo 
with  CSP  Transformers 


With  Wttstinghouse  CSP  (Completely-Seif-Protected)  Transformers,  full  protection 
•gainst  the  major  causes  of  transformer  failure — lightning,  internal  faults  and 
dangerous  overloads — is  built  in,  thus  assuring  the  highest  possible  continuity  of 
service  and  permitting  higher,  longer  peak  loads  to  be  safely  carried.  Cores  of 
Hipersil*,  the  new  steel  developed  by  Westinghouse  engineers,  result  in  smaller 
•ransformers  which  mean  a  timely  saving  in  the  use  of  steel  and  copper. 
WCSTINOHOUSi  ELECTRIC  A  MANUFACTURING  COMPANY,  EAST  PITTSBURGH.  PA. 


EXTRA  LOADING  AREA  GAINED  WITH  OPERATION  BY  COPPER  TEMPERATURE 


o 

z  600 


AREA  "A"  SAFE  for  operation  in 
CSP  but  ordinarily  lost  in  load¬ 
ing  of  conventional  transformers 


<  200 
o 


FULL  USE  OF  TRANSFORMER 
CAPACITY  i8  a  major  advantage  of  the 
Weatinghouse  method  of  overload  protection. 
Whether  a  load  ia  safe  or  not,  in  determined  hy 
the  actual  temperature  of  the  copper  windings, 
not  hy  the  load's  relation  to  the  rated  capacity 
of  the  transformer.  Thus,  the  transformer  is 
not  only  protected  against  damage  caused  hy 
excessive  overload,  hut  loading  much  closer 
to  the  actual  thermal  limit  of  the  windings  is 
possible.  Added  load  area  **A"  (chart  above), 
which  is  available  in  CSP  Transformers,  takes 
care  of  practically  all  short-time  useful  over¬ 
loads  without  tripping  the  transformer  from 
the  line  —  thus  the  continuity  of  service  is 
greatly  increased. 

ACCURATE  CALIBRATION  OF 

BREAKERS  is  a  vitally  important  link  in  the 
Westinghouse  method  of  |>rotection  against 
dangerous  overloads.  In  the  photograph 


below,  breakers  are  shown  being  calibrated 
under  actual  operating  conditions — while  sub¬ 
merged  in  transformer  liquid  at  the  {>roper 
temperature.  Compensation  for  ambient  tern- 
{>erature  is  automatic. 


nrr- 


HIGH  FREQUENCY  TESTING  of  trans¬ 
former  coils,  shown  above,  detects  insulation 
faults  between  turns.  Also,  every  CSP  Trans¬ 
former  incorporates  protective  links  between 
the  windings  and  the  high-voltage  bushings 
to  prevent  line  lockout  should  an  internal 
fault  occur  in  service. 


’  1 


COMPLETE  PROTECTION  of  transform¬ 
ers  against  lightning  outages  is  necessary  to 
service  continuity.  The  workmen  shown  above 
are  altoiit  to  submit  a  CSP  Transformer  to  a 
direct  stroke  of  lightning  which,  because  of  the 
exclusive  W'estingbouse  method  of  protection, 
will  have  no  harmful  effects.  J-97050 


Westinghouse 


I  fi  fc  i 


‘Recutered  TVademarfc  WectinabiMiiie  Electric  ft  Mfy.  Co.,  1934. 
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Air-Circuit  Breakers  (732) 

Low-voltage  air  circuit  breakers  designed  for 
use  on  AC  circuits  up  to  600  volts  and  DC  cir¬ 
cuits  of  250  or  750  volts  are  described  and 
illustrated  in  a  12-page  catalogue  published  by 
Roller-Smith  Co.  Available  in  sizes  ranging  from 
800  to  6,000  amp.  AC  and  to  10,000  amp.  DC; 
in  I,  2,  3  and  4-pole  models  for  either  manual 
or  electrical  closing;  live  front,  dead  front  and 
steel  enclosed  designs. 

The  booklet  lists  closing  and 'tripping  cur¬ 
rents;  shows  typical  methods  of  making  connec¬ 
tions  to  large  breakers;  gives  dimensions  of 
both  manual  and  electrical  designs;  and  indi¬ 
cates  number  and  size  of  terminals  for  various 
capacity  breakers. 


Electric  Gauging  (733) 

A  booklet  prepared  by  General  Electric  Co. 
tells  specific  cases  in  which  use  of  electric 
gauging  equipment  has  resulted  in  savings  in 
time  and  money  and  in  improved  quality.  Strain 
and  pressue  gauges,  film-thickness  gauge,  ec¬ 
centricity  gauge,  profile  gauge,  electrolimit 
gauges  and  the  tensiometer  are  illustrated  and 
applications  are  suggested  for  each. 


Emerson  Fans  (734) 

Emerson  Electric  Mfg.  Co.  has  issued  a  28- 
page  catalogue  illustrating  and  describing  ap¬ 
proximately  100  types  of  electric  fans.  A  1942 
pocket-size  catalogue  and  a  consumers'  folder 
also  have  been  released  by  Emerson. 


Care  of  Rubber  (735) 

A  48-page  manual,  "First  Aid  to  Industry  in 
Conserving  Rubber",  is  being  distributed  by 
the  United  States  Rubber  Co.  This  booklet 
gives  explicit  suggestions  for  proper  care  of 
rubber  products  from  initial  design  through  in¬ 
ventory  and  storage  to  use,  maintenance,  in¬ 
spection  and  repair. 

Among  mechanical  rubber  goods  included 
are  hose  of  all  types;  transmission,  conveyor 
and  elevator  belts;  mechanical  packings;  elec¬ 
trical  tapes,  wires  and  cables;  molded  and  ex¬ 


truded  rubber  goods;  rubber  lined  equipment; 
rubber  mountings,  mats  and  matting;  and  rub¬ 
ber  and  resin  bonded  grinding  wheels.  Com¬ 
pletely  indexed. 

Pressure  Instruments  (736) 

Instruments  for  indicating,  recording  and 
controlling  pressures  are  described  in  a  new 
catalogue  issued  by  Taylor  Instrument  Co.  In¬ 
formation  on  gauge,  differential  and  absolute 
pressure  and  vacuums  is  included. 


Pelton  Bulletins  (737) 

Pelton  Water  Wheel  Co.  has  issued  two  new 
bulletins:  No.  31  on  surge  suppressors  for 
overcoming  surge  problems  in  pump  discharge 
lines  and  No.  32  on  water  motors  and  impulse 
turbines. 


Technical  Data  Card  (738) 

A  technical  data  card  giving  a  table  of 
tolerances  for  round,  seamless-steel,  and  me¬ 
chanical  tubing  for  both  cold-drawn  and  hot- 
finished  tubes  has  been  issued  by  Babcock  & 
Wilcox  Tube  Co. 


Q-Floor  Wiring  (739) 

General  Electric  Co.  has  issued  a  24-page 
catalogue  on  wiring  for  under-floor  distribution 
in  H.  H.  Robertson  cellular  steel  Q-Floors.  Six 
basic  types  of  Q-Floors,  and  G-E  fittings  and 
accessories  are  described. 


Electricians'  Gloves  (740) 

A  four-page  folder  describing  electricians' 
gloves  made  by  the  Anode  process  from  liquid 
latex  has  been  published  by  B.  F.  Goodrich  Co. 


Avery  Labels  (741) 

Avery  Adhesives  has  issued  a  booklet  describ¬ 
ing  uses  of  its  new  type  sticker  and  label  as  a 
substitute  for  metal  tags. 


To  keep  posted,  simply  circle  the  items  in  which  you  are  interested, 
cut  out  the  coupon  (it  can  he  pasted  on  the  back  of  a  postcard)  and 
mail  to: 
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Please  send  me  the  following  CIRCLED  items: 
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*  Please  include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacturers 
to  furnish  literature  unless  you  do. 


BURNDY 

SERVIT 


WILL  SPEED  UP 
YOUR  HOOK-UP 


BURNDY 


107  EASTERN  BLVD 
NEW  YORK  CITY 


COHARDITE 

insulation  molded 
on  H.K.  Porte 
bolt  cutters  pro¬ 
tects  the  Linemen 
and  equipment  with 
a  tested  20.000  volts 
dielectric.  Available 
in  Nos.  0.  I,  and  2 
sizes  with  either  rigid 
or  swivel  head. 

Every  tool  tested  to  its 
full  rated  dielectric 
strength  for  one  minute 
R.M.S.  before  it  leaves  our 
plant. 

A  full  range  of  COHARDITE  insulated  small 
tools  carried  In  stock  for  Meter  and  Distribu 
tion  Departments. 

Svnd  for  a  catalog. 

The  Connecticut  Hard  Rubber  Co. 

408  East  .St.,  New  Haven,  Conn. 

Hockensmith  Sales  Co..  443  S.  San  Pedro  St..  Los  Angeles 
Ned  LIcht  Co..  97  9tli  St..  San  Francisco  _ 
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'^Gorilla  Grips"  make 
perfect  contact! 


sr.KM 

tiYt 


Tlic  cross- section  stiown 
above  illustrates  bow  tbe  con¬ 
ductors  arc  compacted  and 
gripped  around  tbe  complete 
outside  surface  by  tbe  “Gorilla 
Grip"  Connector.  Loose  con¬ 
tacts  or  distorted  conductors 
set  up  bi^b  resistances  and  arc 
o(tcn  tbe  real  cause  o{  motor 
{allure.  National  Electric 
“Gorilla  Grip"  Connectors  arc 
designed  to  compact  tbe  cable 
and  permanently  bold,  insuring 
a  perfect  electrical  connection. 

Write  {or  a  catalog. 


Three  Way  Connector 

national  Electric 

l^ROOUCTS  CORPORATION 

1300  Fulton  Bldg.  Pittsburgh,  Pa. 


BDDRB 

yoif  may  want - 


Definitions  of  Electrical  Terms,  300 
pages,  8  X  11,  |1  in  Li.S.A.,  $1.25  outside, 
American  Institute  of  Electrical  Engineers,  33 
West  39th  St.,  N.  Y.  This  glossary  is  the  re¬ 
sult  of  more  than  12  years’  work  by  a  sec¬ 
tional  committee  of  46  members  having  18 
subcommittees  drawn  from  available  spe¬ 
cialists. 

According  to  AIEE,  “the  primary  aim  in  the 
formulation  of  the  definitions  has  been  to  ex¬ 
press  for  each  term  the  meaning  which  is 
generally  associated  with  it  in  electrical -engi¬ 
neering  in  America.  Definitions  have  been 
generalized  wherever  practicable  to  avoid  pre¬ 
cluding  the  various  specihe  interpretations 
which  may  be  attached  to  a  term  in  particu¬ 
lar  applications.  It  has  been  recognized  that 
brief,  simplified  phrasing  usually  presents  the 
clearer  word  picture.  Amplifying  notes  accom¬ 
pany  certain  definitions  when  the  added  in¬ 
formation  is  particularly  helpful,  but  those 
notes  are  not  a  legitimate  part  of  the  stand¬ 
ard  phrasing.  Words  used  in  the  definitions 
have  been  employed  in  the  accepted  meaning 
as  given  in  the  recognized  dictionaries,  unless 
they  have  been  defined  specifically  in  this 
glossary.  Specialized  definitions  for  common 
words  have  been  discouraged.” 

Fluorescent  Lighting  Manual,  by  Charles 
L.  Amick  of  General  Electric  Co.’s  Nela 
Park  engineering  department,  312  pages,  6x9, 
McGraw-Hill  Book  Co.,  $3.  This  book  charts 
a  course  midway  between  highly  technical 
booklets  and  popular  feature  articles  on  the 
subject,  and  is  so  written  that  nearly  any 
reader,  whether  or  not  he  has  much  electricel 
background,  can  gain  information  from  it. 

Chief  purpose  of  the'  manual,  according  to 
the  author,  is  to  provide  a  ready  reference 
source  for  the  fundamental  knov  ledge  useful 
in  solving  the  problems  which  arise  in  con¬ 
temporary  fluorescent  lighting  practice.  It 
makes  available  a  timely  authoritative  account¬ 
ing  of  the  construction  and  performance  of 
all  types  of  F-lamps,  and  reveals  the  prin¬ 
ciples  and  methods  of  calculating  illuminating 
requirements  and  designing  luminaires  anti 
installations.  Helpful  pointers  are  included 
on  how  to  install  the  lamps;  how  to  insure 
maximum  light  output;  how  to  locate  and 
remedy  trouble,  if  any. 

A  Short  Coirse  in  Tensor  Analysis  for 
Electrical  Engineers,  by  Gabriel  Kron,  6^/4 
X  9%,  245  pages.  4-page  index,  31  fig..  John 
Wiley  &  Sons,  N.  Y.  $4.50.  Tensor  analysis 
is  a  powerful  mathematical  tool  with  which 
comparatively  few  electrical  engineers  are 
familiar;  this  is  probably  due  to  the  manner 
with  which  the  mathematical  arguments  and 
arrangements  have  been  presented.  The  author 
has  made  an  especial  effort  to  present  this 
subject  so  that  its  underlving  principles  and 
applications  may  be  readily  understood.  The 
material  within  the  book  is  arranged  in  two 
parts. 

The  first  part  describes  in  a  simple  and 
straightforward  manner  the  mechanics  of 
manipulating  the  algebra  of  Matrices,  to¬ 
gether  with  an  understandable  explanation  of 
the  transformation  theory.  The  necessity  for 
tensors  is  shown  and  their  value  for  solving 
complicated  static  networks,  transformers,  rec¬ 
tifiers  and  rotating  machinery  circuits  is  dis¬ 
cussed.  The  index  notation  has  been  difficult 
for  many  to  understand  but  it  is  treated  in  a 
comprehensive  and  logical  manner,  eliminat¬ 
ing  much  of  its  complexity.  The  arranging 


of  tensor  equations  with  respect  to  the  vari¬ 
ous  types  of  reference  frames  is  described 
and  the  reasons  therefor  are  given. 

The  second  part  describes  in  detail  methods 
of  attack  for  setting  up  tensor  equations  for 
rotating  machinery  of  all  types,  including  in¬ 
duction  motors,  synchronous  motors,  repul¬ 
sion  motors,  capacitor  motors,  and  others. 
The  establishing  of  rotating  reference  frames 
and  the  transformation  of  equations  from  one 
reference  frame  to  another  is  clearly  described 
and  discussed.  This  book  is  the  result  of  an 
attempt  to  present  this  subject  with  such 
clearness  that  the  engineer,  whose  school 
days  are  over,  will  be  able,  with  little  dif¬ 
ficulty,  to  master  this  subject  and  have  a 
clear  understanding  of  its  powerful  methods. 
Many  problems  and  examples  are  offered 
which  enable  the  engineer  to  become  familiar 
with  the  methods  of  attack  described.  Rigor¬ 
ous  mathematical  proof  of  the  validity  of  the 
equations  has  been  omitted;  the  notation  and 
symbols  are  described  with  clarity,  which 
makes  the  book  easy  to  read  and  enjoyable. 

— F.  S.  B. 

Electric  Motors  in  Industry,  by  D.  R. 
Shoults  and  C.  J.  Rife,  edited  by  T.  C.  John¬ 
son.  John  Wiley  &  Sons,  Inc.,  N.  Y.  $4.00. 
This  is  an  excellent  study  of  the  practical 
application  of  electric  motors  to  industrial 
purposes.  Sufficient  explanation  of  theory  is 
given  for  an  adequate  understanding  of  prin¬ 
ciples  of  operation,  and  to  enable  the  reader 
to  understand  the  reasons  for  the  limitations 
and  advantages  of  each  type.  Highly  technical 
discussions  are  avoided,  the  emphasis  being 
on  the  practical  effects  of  the  theory  ex¬ 
plained.  Motor  protection  and  control  are  also 
discussed  from  the  same  standpoint. 

Due  to  their  increasing  importance  in  in¬ 
dustrial  applications,  the  principles  of  opera¬ 
tion  of  electric  tubes  are  covered  as  well  as 
a  more  detailed  survey  of  their  use  in  indus¬ 
trial  lighting,  welding,  register  control,  and 
relays. 

The  book  is  primarily  written  for  those 
who  are  dealing  with  industrial  problems, 
but  also  makes  excellent  supplementary  read¬ 
ing  for  engineering  students. — ^W.C.N. 

Bibliography  on  Circuit-Interrupting  De¬ 
vices,  1928-1940,  28  pages,  8V^  x  11,  Ameri¬ 
can  Institute  of  Electrical  Engineers,  33  W. 
39th  St.,  N,  Y.  40c  (members),  80c  (non¬ 
members),  quantity  discount.  This  publica¬ 
tion  is  sponsored  by  the  AIEE  committee  on 
protective  devices  and  is  uniform  in  appear¬ 
ance  with  its  predecessor.  Bibliography  of  Re¬ 
lay  Literature,  1927-1939. 

More  than  8.50  titles  are  listed,  including 
practically  all  material  on  the  subject  pub¬ 
lished  in  the  American  technical  and  trade 
press  and  principal  articles  published  in 
other  countries  during  the  period  covered. 

The  publication  is  divided  into  subject  sec¬ 
tions,  with  reference  items  within  each  sec¬ 
tion  numbered  consecutively,  subdivided  by 
years  and  listed  alphabetically  by  years.  Sub¬ 
ject  headings:  Circuit  Breakers  (Air,  Oil, 
W'ater,  Rapid  Reclosing,  Recovery  Voltages. 
General  and  Miscellaneous) ;  Enclosed  Switch- 
gear;  Air  Switches;  Bus  Bars;  Fuses  and 
Fuse  Protection. 

Illuminating  Engineering  Nomenclature 
AND  Photometric  Standards.  42  pages,  6x9, 
single  copies  25c,  quantity  prices  on  request, 
prepared  by  the  Committee  on  Nomenclature 
and  Standards  of  the  Illuminating  Engineer¬ 
ing  Society,  51  Madison  Ave.,  N.  Y.  First 
published  in  the  Sept.  1941  issue  of  Illuminat¬ 
ing  Engineering,  this  report  was  approved  by 
the  American  Standards  Assn,  on  Feb.  27  as 
American  Standard  Z7.1-1942,  and  will  super¬ 
sede  the  previous  lES  nomenclature  and  photo¬ 
metric  standards  report. 
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GENERAL  m  ELECTRIC 


Thirty-one  G.  E. 
Wiring  Materials  Dis¬ 
trict  Representatives 
help  distributors  serve 
customers.  This  is 
H.  D.  “Bud”  Post, 
who  covers  most  of 
Pcimsyivsnia. 


C.  J.  Miller  Cleft!  and  H.  W.  Miller  (second)  visit  new  offices  and 
display  room  of  the  General  Electric  Supply  Corporation,  Omaha, 
Nebraska.  E.  R.  Jorgensen  (third),  service  manager,  and 
F.  K.  Rossiter  (fourth),  salesman,  are  showing  them  the  new  surface 
wiring  devices  for  temporary  buildings. 


[Ijljljj 
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G-£  MAZDA  LAMPS 

OENEMAJL^SLECTMIC 
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This  is  one  of  G.E.'s  nxtriime  liehtingads  appearingin  such 
publications  as  the  Saturday  Evening  Post,  Life,  Time, 
Newsweek.,  and  many  business  and  industrial  magazines. 


This  man,  one  of  many  G-E  scientists,  is  studying  the 
synthetic  phosphors  used  in  coating  G-E  Mazda  hluor- 
estent  lamps  to  make  them  stay  brighter  longer. 


LAMP  PRODUCTION  IN  WAR  — More  than  400  types  of 
G-K  lamps  are  being  produced  for  the  Army,  Navy, 
and  Coast  Guard  .  .  .  lamps  for  bomhers  and  fighters, 
tanks  and  jeeps,  mosquito  boats  and  battleships.  Mil¬ 
lions  of  G-E  M  azda  lamps  . . .  incandescent,  fluorescent, 
and  mercury  .  .  .  are  lighting  thousands  of  war  produc¬ 
tion  plants.  General  Electric  is  making  lamps  for  safer 
seeing  in  homes,  streets,  and  highways,  for  cars  and 
other  vehicles;  special  lamps  for  protection,  blackout, 
and  other  vital  needs. 

ADVERTISING  IN  WAR  —  General  Electric  lamp  adver¬ 
tising  is  telling  millions  of  people  through  advertise¬ 
ments  in  many  publications  how  light  can  help  win  the 
war  by  increasing  production,  reducing  accidents, 
minimizing  rejects. 

SALESMEN  IN  WAR — As  a  quick,  direct  means  for  mak¬ 
ing  lighting  knowledge —  accumulated  over  the  years — 
available  to  many  plants  now  under  wartime  pressure, 
the  General  Electric  lamp  department  is  offering  its 
total  manpower.  Today,  most  of  these  men — including 
salesmen,  engineers,  and  others  with  special  qualifica¬ 
tions — are  actively  at  work  in  the  field  helping  industry 
increase  production  with  better  lighting. 

RESEARCH  IN  WAR — T  ypical  of  General  Electric’s  lamp 
and  lighting  research  is  that  done  on  the  G-E  AIazda 
Fluorescent  lamp  which  is  proving  such  a  vital  war 
production  tool.  Up  to  June  1st,  General  Electric  had 
put  in  hundreds  of  thousands  of  man  hours  of  research 
to  develop  an  improved  fluorescent  lamp  that  gives 
more  and  more  light  .  .  .  that  stays  brighter  longer.  Re¬ 
search  of  this  kind  is  behind  every  lamp  that  G.E. 
makes  ...  is  carried  on  month  in  and  month  out. 
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Are  you  Mod  enouyh  to  help? 


HERE’S  A  COMPLETE 

WAR  LIGHTING  SERVICE  FOR  UTILITIES! 


Gcitiufi  the  rifiht  lightiiifi  in  the  rifiht 
[tliinls  at  the  ri^ht  time  can  lielj*  shorten 
ainl  win  the  war.  This  plaees  a  hig 
resj)onsihility  on  the  whole  ligliling 
industry.  ho*s  going  to  do  this  joh? 
How  is  it  going  to  he  done!* 

One  thing  we  as  the  lighting  industry 
can  do,  with  onr  knowledge  of  the 
relation  ()f  proper  lighting  to  inereased 
production,  is  to  step  up  our  tempo  of 
eustonier  contact  and  service. 

Another  is  to  seek  out  all  plants,  large 
and  small,  faced  with  the  prohlem  of 
getting  the  most  out  of  each  shift,  and 
make  sure  we  are  helping  plant  man¬ 
agement  remove  hottleneeks  that 
occur  from  improper  lighting. 


Another  important  j«>h  might  he  to  or¬ 
ganize  in  each  conimunitv  to  see  that 
every  available  man  in  the  lighting 
industry  hoth  knows  how  to  prescrihe 
light  for  increased  [>roduction  and  is 
out  doing  the  joh  every  day. 

To  help  utilities  do  these  jobs,  the 
General  Klectric  l.anip  Department 
will  gladly  e«M>perate  and  offers  sug¬ 
gestions  and  materials  in  the  form  of 
a  complete  service  <'ontained  in  the 
14"  X  11"  folder  illustrated  at  the  left. 
Some  of  the  supporting  material  is 
shown  below. 

Further  information  available  through 
(i-F.  I.amp  Divisions,  (ieneral  Klectric 
Company.  \ela  Park.  Cleveland.  ( )hio. 


SUGGESTIONS  AND  MATERIALS  TO  HELP  WITH  THE  JOB! 

^  .  9  /  WAR  PRODUCTION  LIGHTING  HANDBOOK  —  a  roiideiisfd  2(>K-|>ap- 

*'**'*’** ’  p<M'kel  hize  hook,  roMlaiiiiiifr  lifililiii}!  (lala  and  iiiforiiialion. 

>  ***  ”  ^  SUGGfSTID  NIWSPAPIR  ADS  availahli- ill  mat  form. 

^  ***’'%*ICi,  ^  LIGHTING  CALCULATOR  —  a  liaiiiiv  slide  rule  for  <|iiiekl\  de- 

''  ****•  Kr  4  termiiiiii}:  llie  mimlier  of  lamps  and  lixliires  needed. 

4^  MEITING  GUIDE  AND  SLIDE  FILM— pro\  ides  material  for  a  talk 
to  indiislrx.  Imill  around  a  .^0  frame  slide  lilni.  Shows  lighting: 
holtlenei'ks  and  Iiom  to  break  them. 

WARTIME  LIGHTING  RECOMMENDATIONS  —  a  t-pi’ge  rover  shows 
most  tvpes  of  general  and  liM'al  industrial  and  otlire  lighting 
eipiipment.  Holds  forms  for  indi\ idnal  reromnieiidal ions. 

^  WAR  PRODUCTION  LIGHTING— dh-page,  K'^"x  10"  isHik  on 

prodiirlion  lighting  for  war  iniliisirx.  Shows  advantages  of 
giMxi  seeing,  points  out  lighiing  holtlenerks,  how  losniash  'em. 
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*Mi  Ail  Dt»pf>ndM  on  You 


Have  you  ever 
seen  a  human 
chain  rescue  some¬ 
one  from  the  sea? 
If  you  have  not  you 
can  easily  imagine 
the  scene  —  the  fig¬ 
ure  struggling  in 
the  undertow,  other 
figures  dashing 
through  the  shal¬ 
lows.  the  formation 
of  the  chain,  the 
fight  for  foot  and 
handhold  ...  at 
la.st  the  rescue;  one 
hand  alone  held  out 
to  save,  the  others 
locked  in  a  grip  as 
firm  as  strength  and 


ELECTRA  and  I  were  driving 
along  Calif-268  on  one  of  the 
periodic  jaunts  that  take  us  to 
outlying  offices  of  the  company  that 
makes  po.ssible  our  purcha.ses  of  war 
bonds  and  payment  of  income  taxes. 
We  were  discovering  that  40  mph  was 
not  so  had — we  certainly  saw  a  lot  of 
things  we  had  been  missing  at  5.5  and 
60,  Besides  we  were  conserving  rubber 
so  that  the  I’.  S.  could  beat  the  Huns 
and  Japs  just  that  much  sooner.  Ap¬ 
parently  we  were  alone  in  this  idea, 
because  cars  passed  us  like  we  were 
tied  to  a  post.  But  it  didn’t  bother 
me  until  an  olive  green  sedan  with  a 
US-CCC  license  went  by  like  a  mail 
train  ])assing  a  tramp. 

“There  are  a  hell  of  a  lot  of  people 
who  still  don’t  know  the  country  is  at 
war,”  I  said  with  more  than  a  touch  of 
exasperation.  “Get  his  number  so  I  can 
send  it  to  Senator  Byrd.” 

‘It’s  too  late  and  stop  swearing,” 
Electra  said.  “Now  I  know  where  Jun¬ 
ior  got  his  language  when  he  wanted  to 
know  ‘why  in  hell  the  milk  man  didn’t 
leave  any  cream’  yesterday  morning.” 

“W  ell,  there  are  a  lot  of  worse  things 
I  can  say,”  I  growled.  “Some  day  every¬ 
one  is  going  to  wake  up  and  learn 
we’re  at  war.  Then  they’ll  get  mad  and 
want  to  do  something  about  it.  That’s 
when  we’ll  start  winning.  There  are 
still  millions  who  don’t  know  and  don't 
give  a  damn  about  doing  or  sacrificing. 
All  of  them  ought  to  have  something 
to  do,” 

“Stop  preaching  and  watch  your 
driving,”  Electra  cut  in.  “Or  better 
still,  pull  over  to  the  side  of  the  road 
and  let  me  drive.  Then  read  this  little 
booklet  that  Alice’s  si.ster  got  in  a  let¬ 
ter  from  England.  It  tells  about  a  move¬ 
ment  that  was  started  over  there. 
Maybe  you  can  do  something  about  it 
over  here.” 

Here  is  the  text  of  the  brochure 
Electra  handed  to  me: 


will-power  can  make  it.  That  last  hand 
was  only  able  to  stretch  out  because 
the  others  were  immovably  fixed.  In 
the  mind  of  each  rescuer  was  the 
thought:  “It  all  depends  on  me”;  in 
the  heart  of  each  a  prayer  for  endur¬ 
ance.  Each  knew  that  failure  of  one 
meant  failure  for  all. 

It  is  perhaps  difficult  to  apply  so 
simple  an  illustration  of  the  phrase 
“It  all  depends  on  me”  to  our  every¬ 
day  activities,  but  that  is  what  we  must 
now  do  because  unless  we  all  do  it. 
the  war  and  its  distresses  will  be  pro¬ 
longed. 

It  requires  no  effort  to  see  that  every 
human  link  in  the  chain  of  rescuers 
had  an  individual  responsibility  all  the 
greater  because  self-imposed,  but  all  the 
easier  to  accept  on  that  account  and  on 
account  of  the  immediately  foreseeable 
effects  of  success  or  failure. 

But  how  can  anyone  say  of  success 
or  failure  in  this  war  “It  all  depends 
on  me”? 

The  solitary  fighter  pilot,  by  reason 
of  his  isolation,  can  apprehend  the 
truth  of  the  phrase,  the  members  of  a 
bomber  crew  soon  learn  it. 

Sailors  in  submarines  and  small 
naval  craft,  soldiers  in  outposts  or  on 
patrol  know  its  significance.  Doctors, 
nurses,  men  and  women  in  dangerous 
trades  instinctively  accept  it. 

How  can  I  come  to  believe  it  and. 
Itelieving,  make  it  the  inspiration  of 
mv  actions  from  now  on? 

It  is  highly  probable  that  one  sim¬ 
ple  deed  or  abstention  in  a  humdrum 
existence  will  cause  this  war  to  end  as 
we  want  it  to  end.  The  chief  actor  or 
actress  will  not  know  it  and  history 
will  not  record  it. 

It  may  he  that  a  decision  not  to  put 
another  shovelful  of  coal  on  a  fire  may 
make  available  elsewhere,  and  at  some 
other  time,  the  last  few  degrees  of  heat 
necessary  for  a  boiler  to  provide  power 
to  turn  the  gun  barrel  from  which  will 


be  fired  the  death  shot  of  Nazidom. 

A  bit  of  gossip  withheld  may  keep 
Hitler  in  the  dark  about  some  small  de¬ 
tail  that  would  give  him  a  complete 
picture  of  a  plan  for  his  undoing. 

A  dull  message  properly  transmitted 
may  set  in  motion  the  series  of  opera¬ 
tions  that  will  bring  disaster  to  the 
enemy. 

Someone  may  save  the  few  gallons 
of  water  needed  to  extinguish  a  fire  at 
a  vital  point. 

Perhaps  a  housewife  by  ber  good 
management  will  not  only  keep  her  own 
folk  well  and  strong  but  will  set  free 
food  for  .someone  whose  task  it  will  be 
to  fa.shion  the  fateful  bomb. 

Possibly  one  extra  capstan  operation 
in  the  day,  a  few  more  holes  drilled  in 
a  shift,  another  hundred  parts  stamped 
in  a  w’eek  may  expedite  delivery  of  the 
tank  that  will  lead  the  way  into  Berlin. 

Who  knows? 

Who  will  ever  know? 

This  is  the  difficulty,  but  the  fact 
remains  that  every  action  of  every  in¬ 
dividual  is  a  link  in  the  chain  which 
will  hold  us  to  succe.ss  or  part  us 
from  it. 

How  is  it  then  that  all  of  us  are  not 
yet  putting  forth  full  effort?  Some  of 
us  are,  some  have  died  in  doing  it. 
Vi'hat  of  the  rest  of  us?  What  incen¬ 
tive  do  we  need? 

Danger  is  a  spur.  Publicity  is  a 
spur.  If  each  one  of  us  had  his  or  her 
physical  Nazi  opponent  there  would  be 
no  need  for  discussions  like  this.  The 
instinct  for  self-preservation  would  sup¬ 
ply  the  driving  force.  Mostly  we  are 
our  own  judge  and  jury  in  the  question 
of  doing  our  full  duty.  If  it  is  not  a 
matter  of  life  or  death  in  the  next  ten 
seconds  or  of  “letting  the  chaps  down” 
in  such  a  way  as  to  attract  their  dis¬ 
approval,  the  test  of  character  is  a  stern 
one. 

To  fail  in  single  combat  may  be  to 
lo.se  one's  life,  to  fail  in  team  work  of 
a  dangerous  kind  may  be  to  lose  one’s 
own  and  those  of  others  or  to  forfeit 
the  respect  of  team  mates.  But  to  fall 
short  quietly  without  any  immediate 
danger  to  anyone  and  with  no  likeli¬ 
hood  of  exposure  may  be  only  to  en¬ 
dure  a  faint  prick  of  con.science  soon 
forgotten. 

It  is  much  harder  to  do  our  duty 
when  no  danger  is  involved  and  there 
is  no  audience  to.  applaud  or  censure. 
All  the  more  reason,  therefore,  to  hold 
on  to  the  truth  that  “It  all  depends  on 
me. 

Let  us  think  and  think  hard  not  of 
the  triviality  of  what  we  do  each  day, 
but  of  its  tremendous  importance.  We 
may  be  the  unknown  figure  of  destiny. 
It  may  be  our  action  that  is  going  to 
end  this  horror,  our  abstinence  that 
(Continued  on  Pege  28) 
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High  Interrupting  Capacity  Fuses  Provide 
Safe  Reliabie  System  Protection 


•  Copper,  steel  and  other  critical  metals  must  be  conserved  —  and  the  use  of 
S  &  C  Type  SMG  Fuses  accomplishes  this,  while  providing  safe  protection.  Sub¬ 
stations  up  to  138  KV  can  be  safely  and  reliably  protected  with  S  &  C  Type 
SMG  high  interrupting  capacity  fuses  where  short  circuit  values  may  reach  an 
order  of  1,000,000  KVA — and  at  considerable  savings  in  steel,  copper  and 
other  critical  materials — and  on  shorter  delivery  schedules. 

Ratings 

Type  SMG  Fuses  are  available  in  voltage  ratings  from  46,000  to  138,000 
volts.  A  single  size  of  holder  - ;  ^  ~  ■ 

Fuse  Rating —  Circuit  Interrupting  Rating — I 
within  each  voltage  rating  ac-  Volts  Voltage  r.m.s.  Amperes  i 

commodates  refill  units  rated  46,000  44,000  9,000 

from  1  to  400  amperes.  Short-  7,000 

92,000  88,000:  6,000 

circuit-interrupting  ratings  are  115,000  11 0,000 1  5,500 

as  in  the  table:  138,000  132,000:  5^000 _ 


SCHWEITZER  &  CONRAD,  INC.,  4435  Ravenswood  Ave.,  Chicago,  II! 


S  &  C  Type  SMG 
Power  Fuse  with 
the  field-replace¬ 
able  Refill  Fuse 
Unit  alongside. 


TYPE  SMG 
POWER  FUSE 


EXPtRIENCE  WILL  CHOOSE  THE  SAC  FUSE 


SEAnLE 

T.  S.  Wood,  220  Ninth  Avenue,  North 
SALT  LAKE  CITY 

Riter  Englneerin9  Co.,  Kearns  Bldg. 


SAN  FRANCISCO 

George  E.  Honn,  420  Market  Street 
LOS  ANGELES 

Farnham  B  Cunningham,  Edison  Bldg 


WESTERN  REPRESENTATIVES 


Fuse  Rating — 
Volts 

Circuit 

Voltage 

Interrupting  Rating — | 
r.m.s.  Amperes 

46,000 

44,000 

9,000 

69,000 

66,000 

7,000 

92,000 

88,000 

6,000 

1  1  5,000 

1 1 0,000 

5,500 

138,000 

132,000 

5,000 

tST 


Yoiir  copy  »/ 
the  Klein  Pock¬ 
et  Tool  Guide 
will  he  sent  on 
request. 


imbing  poles  — keeping  That  these  men  prefer  Klein 
power  and  communication  pliers  and  tools,  Klein  belts 
lines  open  is  no  easy  task  at  and  safety  straps,  Klein  grips 
best.  Under  war-time  emer-  and  climbers,  is  high  testi- 
gencies  the  job  of  the  nation’s  mony  to  the  high  quality  of 
linemen  becomes  increasingly  this  equipment  that  has  been 
tough.  serving  America  since  1857. 

But  his  knowledge  and  skill  In  the  present  emergency 
— his  experience — the  equip-  when  tools  and  equipment  are 
ment  he  uses  are  the  country's  growing  scarce,  Kleins  are 
guarantee  the  job  he  does  will  proving  their  value  in  the 
SUPPLIER  be  well  done.  years  of  service  they  give. 

Foreign  Distributor:  International  Standard  Electric  Corp.,  New  York 
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will  provide  the  last  link  in  the  chain 
of  victory. 

We  may  never  have  heard  a  gun  fire, 
or  a  homh  drop.  We  may  never  do  so, 
hut  we  are  in  this  whether  we  like  it  or 
not  and  it  is  going  to  take  every  ounce 
of  energy,  the  highest  degree  of  appli¬ 
cation  and  the  whole  of  our  goodwill 
to  win  it.  If  we  are  out  of  the  zone 
of  danger  hut  must  have  its  spur  we 
have  only  to  study  what  happens  to 
Nazi  victim.s.  That  .should  he  spur 
enough!  Never  mind  the  fact  that  the 
danger  period  is  not  ten  seconds  hut 
may  he  ten  months  or  more;  all  the 
greater  reason  for  persistence. 

If  we  must  have  the  approval  of  our 
fellow.s,  there  are  plenty  of  public  ac¬ 
tivities. 

If,  however,  our  own  self-respect  is 
good  enough  for  us  and  is  hard  enough 
to  earn,  we  can  check  our  daily  activi¬ 
ties  and  their  war  winning  worth 
agam.st  this  simple  yard  stick! 

“Have  I  done  everything  today  as 
though  the  successful  outcome  of  this 
war  all  depended  on  me?” 

I  If  this  philosophy  of  individual  re- 
I  sponsibility  were  genuinely  accepted 
and  acted  upon.  Victory  would  soon  be 
won. 

The  government  has  pow'er  to  control 
every  material  aspect  of  life,  but  only 
the  individual  can  contribute  the  spir¬ 
itual  power,  without  which  the  material 
side  is  of  little  avail. 

No  power  on  earth  could  resist  the 
might  of  an  embattled  Britain,  every 
inhabitant  of  which  thought  and  acted 
in  the  spirit  of 

IT  ALL 
DEPENDS 
ON  ME 

WE  were  talking  about  the  Libyan 
and  Sevastapol  battles  a  few 
nights  later  when  Electra  brought  up 
the  subject  of  this  brochure  again. 

“Read  that  document  about  the  Brit¬ 
ish  movement  again,”  she  said,  “before 
you  start  damning  the  English  generals 
and  the  Russian  soldiers  and  the  New 
Deal,  and  labor,  and  the  WPB  and  the 
Government.  Maybe  you  are  putting 
some  of  the  re.sentment  in  the  wrong 
place.  Did  it  ever  strike  you  that  YOU 
aren’t  contributing  very  much  more 
than  some  war  bond  money  toward 
winning  the  war?  You  blame  ‘them.’ 
Who  is  ‘them’  any  way?  You  and  me, 
old  topper,  and  don’t  forget  it.  Start 
thinking  about  some  of  the  little  things 
we  can  do.  It’s  nice  to  pop  off  emo¬ 
tionally,  but  leave  the  criticism  to  the 
columnists.  Let’s  start  thinking  about 
something  besides  our  |)leasures  and 
our  creature  comforts.  Isn’t  it  the  Con¬ 
stitution  that  starts  out  ‘we  the  people’? 
Well,  w'e  the  people  better  resolve  to 
;  win  this  war,  if  we  can.” 
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30  E«t(  «2nd  Street,  New  York,  N.  Y. 
ST.  LOUIS  e  SAN  FRANCISCO 


Carbon  Sales  Division,  Cleveland,  Ohio 
Branch  Sal^t  O^^f'ces:  NEW  YORK  * 


PITTSBURGH 


■Electrical  West 


ri¥£S£  mu  H£U>  YOU  K££P 


THEM  MNN/N& 


Prolong  life  and  increase  efficiency  of  your 
electrical  equipment  by  proper  maintenance 


ill}'  ihr-sf  liiilletins,  write  us  direet  ur 
euiitaet  your  National  (larhon  rej»r«‘- 
seiitativp.  He  will  he  glad  to  as.sist  you 
in  interpreting  the  Inilletins  and  in 
seleeting  the  proper  grarleof ''National'' 
hriish  for  most  efTn-ient  operation  of 
your  motors  and  generators.  'I'lie  serv- 
iees  of  onr  experieneetl  engineering 
staff  are  also  available  to  users  of 
"National”  hriishes  for  the  solution  of 
diflieiilt  hriish  prohlems. 


#  'I'tMlay's  eonditions  demand  that  w<; 
keep  our  operating  erpiipment  at  peak 
|>erformanee.  To  assist  in  this  task 
National  CarlMui  (Company,  Inc.  issues 
a  series  of  hiilletins  under  the  title 
"Mrslern  Pyramids.”  These  deal  with 
practical  information  on  CAimmutation, 
Brush  Operation  and  Machine  Main¬ 
tenance  to  help  conserve  present  equip¬ 
ment  and  keep  it  operating  at  full 
eflicieiu'v.  If  voii  are  not  alreailv  receiv- 


★  CONSERVE  COPPER  ★ 


(^opjier  is  of  prime  im|M>rtance  in  the 
national  war  effort.  You  can  help  con¬ 
serve  this  essential  metal  hy  detaching 
and  saving  shunts  and  connections 
from  worn-out  hrushes.  The  copper 
vou  save  in  this  wav  can  he  turned 


over  to  local  salvage  agencies  to  he  re¬ 
turned  to  the  nation's  supply  and  thus 
find  its  way  hack  into  some  war  task. 

Join  the  ilrive  to  conserve  essential 
metals  tislay.  Start  a  copper  collection 
hox  in  voiir  i>lant. 


AlllSCHAINERS 

INSTRUMENT  TRANSFORMERS 


Specifying  and  Buying  Made  Easier ...  Instal¬ 
lation  Speeded  Up ...  Stocking  Problems  Sim¬ 
plified — These  Are  Some  of  the  Advantages 
You  Get  with  the  New  Allis-Chalmers  EEI-NEMA 
Standard  Dimension  Current  Transformers! 

With  continuity  of  service  now  taking  the  full¬ 
time  attention  of  every  system  engineer,  it’s  vitally 
important  that  the  buying,  stocking  and  installa¬ 
tion  of  new  equipment  be  made  faster  and  easier. 

In  step  with  this  demand,  Allis-Chalmers  an¬ 
nounces  a  new  line  of  current  transformers  to 
conform  to  the  standards  set  up  for  the  industry 
by  the  joint  EEI-NEMA  committee. 

Uniform  dimensions  for  primary  bars  and 
mounting  bases  make  all  units  in  the  same  voltage 
class  completely  interchangeable.  Standard  slotted 
terminals  are  designed  to  take  a  wide  range  of 
conneaors  on  the  primary  bars. 

That  means  your  specifying  and  buying  are 
made  easier  .  .  .  installation  is  speeded  up.  And 
you  don’t  have  to  stock  a  large  variety  of  miscel¬ 
laneous  sizes  and  parts! 

Just  as  important  .  .  .  Allis-Chalmers’  com¬ 
plete  line  of  current  and  potential  transformers 
are  precision-engineered  for  your  complete  pro¬ 
tection.  For  full  information,  call  the  district 
office  near  you.  Or  write  direct  to  Allis-Chalmers, 
Milwaukee. 


TYPE  MKE— 5  kv 


TYPE  K2E— 8.7  kv 


TYPE  K3E— 15  kv 


NEW  EEI-NEMA 
Standard  Dimension 
Current  Transformers 
have  high  accuracy  at 
all  ratings  within  V^X, 
y4Y  and  i/^Z  NEMA 
accuracy  classifications. 
Their  high  impulse 
strength  is  proved  by 
these  "withstand”  values 
(11/2  X  40  wave) — Type 
MKE-60  kv,  K2E.75  kv, 
K3E-95  kv. 
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SIGNIUCANT  of  the  lead  West 
Coast  utilities  have  taken  in  civil¬ 
ian  defense  was  the  demonstration 
air  raid  drill  staged  for  re|)resentatives 
of  the  U.  S.  Army  Engineers  protective 
division  and  the  local  civilian  defense 
organization  by  occupants  of  the  Public 
Service  Building,  Portland  headquarters 
office  of  three  major  Oregon-Washing- 
ton  utilities. 

Within  eight  minutes  of  the  time 
whistles  shrieked  in  warning  of  the  sim¬ 
ulated  air  raid  alarm,  the  1,(KX)  occu- 
[)ants  were  gathered  in  designated  safe 
areas  of  the  building,  fire  squads  on 
the  roof  were  extinguishing  an  actual 
incendiary  practice  bomb,  first  aid 
squads,  treated  agreeable  “|)atients,” 
and  even  an  accordion  had  made  its 
ap|)earance  in  the  hands  of  a  morale 
builder  to  lead  group  singing. 

All  the  time,  newspaj)er  cameras 
“shot”  the  event  and  a  radio  station 
recorded  an  announcer’s  description 
for  broadcast  and  for  instruction  pur¬ 
poses  in  extension  of  the  evacuation 
procedure  to  other  buildings. 


Behind  the  calm  and  methodical  con 


centration  of  building  occu|>ants  in  the 
refuge  areas  were  weeks  of  planning 
and  a  well-drilled  organization  of  more 
than  2(X)  wardens. 

Heading  up  the  organization  as 
“building  property  warden”  is  J.  Ralph 
Brown  of  Pacific  T’ower  &  Light  Co. 
Communications  are  in  charge  of  Cecil 
Griffith  of  Portland  Gas  &  Coke  Co. 
Joseph  A.  H.  Dodd  of  the  gas  company 
and  Jean  Dawson.  iNorthwestern  Elec¬ 
tric  Co.,  head  the  first  aid  crews.  Police 
warden,  in  charge  of  guards  and  floor 
wardens  directly  responsible  for  safety 
of  building  occu|)ants,  is  J.  W  .  Brem- 
mer  of  Northwestern,  assisted  bv  H. 
Van  Hooren  of  the  gas  company.  Fire 
warden  is  Frederic  A.  Fisher  of  the 
staff  of  Laing  Gray  &  Smith,  legal 
counsel  for  the  three  utilities:  his  assis¬ 
tant  is  John  I^’onard  of  Pacific  Co. 
Building  maintenance  duties  are  han¬ 
dled  by  1).  R.  McClung,  Pacific  Co. 

While  members  of  the  three  utility 
organizations  head  the  building  protec¬ 
tion  and  safety  organization,  their  work 


distinctly  a  civilian  defense  effort. 


although  it  has  the  full  approval  of  the 
three  companies.  The  warden  organiza¬ 
tion  includes  as  well  a  large  number 
of  other  tenants  of  the  lb-story  Public 
Service  Building,  one  of  the  largest  and 
most  modern  office  structures  in  the 
city.  Clifford  Johnson,  manager  of  the 
building  for  Pacific  Power  Light,  its 
owner,  is  sector  warden  for  much  of 
Portland's  high  value  business  district 
in  the  city's  civilian  defense  building 
protection  organization  and  worked 
closely  with  Brown  in  setting  up  the 
building's  model  protection  |)lan. 

First  ste|)  in  working  out  the  plan 
was  determination  of  safe  areas  in  the 
building,  worked  out  by  ap|»lying  known 
effect.-  of  bombing  to  construction  fea¬ 
tures  of  the  building.  .After  allowing  a 
strong  safety  margin,  refuge  areas  were 
restricted  to  the  s|»ace  between  the  sixth 
and  12th  floors,  inclusive.  This  excluded 
the  top  four  floors  and  the  basements 
and  lower  five  floors.  Actually,  the  13th 
floor  is  regarded  as  reasonabl\  safe  as 
is  the  fifth,  but  the  latter  is  held  open 
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as  a  transfer  point  to  facilitate  traffic 
movement  during  evacuation. 

On  a  .scale  drawing  of  the  building, 
the  occupancy  of  the  building  was  plat¬ 
ted  and  a  traffic  plan  drawn  up  for  or¬ 
derly  but  rapid  movement  of  the  occu- 
f>ants  and  their  distribution  in  the  safe 
areas. 

Floors  organize  as  units  under  guid¬ 
ance  of  floor  wardens  and  move  in  pre¬ 
determined  order  to  their  designated 
refuge  areas.  Stairways  thus  are  kept 
continuously  in  full  use  but  without 
crowding  or  hurrying.  Occupants  of 


teams  are  well  schooled  in  American 
Red  Cro.ss  first  aid  practice  and  are 
fully  equipped  to  handle  emergency 
cases.  A  field  hospital  near  control 
center  is  pre|)ared  to  handle  more  seri¬ 
ous  cases. 

Guard.s,  always  working  in  pairs,  are 
stationed  on  each  floor,  where  they  di¬ 
rect  traffic  movement  during  evacuation 
and  then  serve  as  fire  watchers  for  the 
fire  squads. 

As  the  building  has  been  designated 
a  public  air  raid  shelter  to  accommo¬ 
date  an  additional  1,000  persons,  the 


in  their  scheduled  order  to  the  ap- 
|)ointed  safe  area.  His  responsibilit) 
even  then  demands  that  he  keep  his 
grou|)  in  order,  prevent  hysteria  and 
uphold  morale.  His  responsibility  ends 
only  after  he  has  returned  the  members 
of  his  group  to  their  original  places 
after  the  all  clear. 

Most  dangerous  assignments,  of 
course,  are  those  of  the  fire  and  build¬ 
ing  maintenance  squads  as  their  duties 
place  them  in  exposed  positions.  Fire 
.squads  are  stationed  on  the  roof,  first, 
.second,  third  and  fourth  floors,  with  a 


Below:  Stairways  handle  all  movement 
during  evacuation  as  entire  protection 
plan  is  designed  to  operate  independ¬ 
ently  of  normal  utility  services,  which 
might  be  knocked  out  during  actual  raid. 
Left:  First  aid  teams,  well  versed  in  Red 
Cross  practice,  will  treat  the  injured 


each  office  open  windows,  to  relieve 
bomb  blast  concussion,  close  Venetian 
blinds,  turn  out  lights  and  unlock  doors 
before  assembling. 

Procedure  has  l>een  ‘drawn  up  en¬ 
tirely  independent  of  usual  utility  serv¬ 
ices  to  a.ssure  proper  functioning  in 
event  of  service  disruptions.  Lanterns 
light  the  stairway.s.  messengers  stationed 
at  each  floor  level  maintain  communica¬ 
tions,  re.serve  supplies  of  water  are  kept 
on  each  floor,  with  heavy  concentrations 
on  roof  and  vulnerable  bottom  floors. 
All  movement  is  by  foot,  with  the  build¬ 
ing’s  battery  of  high  S|)eed  elevators 
reserved  for  emergency  use  by  the  va¬ 
rious  branches  of  the  protective  force 
unless  put  out  of  order  by  power  dis¬ 
ruption. 

Control  center,  from  which  all  opera¬ 
tions  are  directed,  is  centrally  located 
on  the  ninth  floor.  Here  all  heads  of 
the  organization  take  posts  for  quick 
action  on  every  front. 

First  aid  squads  are  stationed  on  each 
occu|)ied  floor,  as  well  as  on  the  vacated 
first  floor,  with  additional  teams  held 
in  reserve  at  the  control  center.  All 


heaviest  concentration  of  guards  nat¬ 
urally  is  on  the  vacated  main  floor  to 
direct  incoming  traffic  into  the  orderly 
procession  to  refuge  areas.  This  is 
considered  one  of  the  more  difficult 
assignments  because  of  the  necessity  of 
preventing  panic  and  hy.steria  among 
these  undrilled  refugees  and  timing 
their  movements  to  coincide  with  the 
.scheduled  procedure  of  building  occu¬ 
pants. 

The  floor  warden,  one  for  each  floor 
or  well  defined  section  and  with  an 
a.ssistant  for  each  15  persons,  has  full 
responsibility  for  the  safety  of  his 
charges.  He  must  as.semble  his  group 
promptly,  be  sure  that  all  are  accounted 
for  and  that  offices  have  been  left  in 
proper  order,  and  then  must  see  them 


roving  squad  at  the  control  center  for 
emergency  duty.  Each  squad  is  equipped 
with  stirrup  pumps,  safety  goggles, 
buckets,  crowbars,  axes,  shovels,  cover¬ 
alls  and  flashlights.  Auxiliary  supplies 
of  sand  and  water  are  spotted  on  each 
floor.  Building  maintenance  squads  are 
charged  with  maintaining  and  operating 
all  utility  services  in  the  building  and 
making  emergency  repairs  to  them  or 
to  the  building.  Their  post  is  in  the 
basement. 

Serv'ice  in  the  building  protection 
organization  is  voluntary  and  whole¬ 
hearted,  and  so  well  respected  that 
everyone,  from  executive  to  clerk,  will¬ 
ingly  follows  the  warden’s  leadership- 
even  though  the  warden  may  be  the 
executive’s  secretary. 


The  Story  That  Must  Be  Told 


']u'f>  men  who  know  the  storv  host:  Dotinld  Vc/soji,  Chief  of  the  U.  S’.  \T'ar  Prodiicfioii 
Board,  and  (right  i  Oliver  LUtcItoii,  Great  Britain  s  Minister  of  Brudnctiuu. 


Bktwi’.kn  the  lines  of  today’s  war  news  is 
written  a  story  that  is  even  more  vital  tlian 
tlie  news  itself.  For  through  that  storv  we  begin 
to  diseern  the  pattern  of  \  ietory,  not  yet  eoinpletc 
in  all  its  details  but  increasingly  elear  in  its 
essentials. 

It  is  the  amazing  storv  of  how  Ameriean  indiis- 
tr\’  has  responded  to  the  eall  for  the  weapons  of 
total  war,  of  how  its  teehnieians,  workers,  and 
managers  are  driving  through  an  unprecedented 
task  of  fantastie  size  and  complexity. 

Franee  fell  in  June  1940.  During  that  month 
this  eonntrv  prodiieed  about  $1 5(),0()0,(K){)  in 
war  goods.  By  June  1941  the  Nazis  had  overrun 
the  Balkans;  and  in  that  month  onr  war  prodne- 
tion  was  $800, ()()(), 000.  4'he  fateful  month  of 
Deeembcr  1941  gave  us  an  output  of  $1,800,- 
000,000— an  increase  better  than  tenfold  in  eight¬ 
een  months.  And  in  May  1942  our  total  expen¬ 


ditures  for  war  ec|nipment  and  siij^plies  mounted 
to  the  staggering  total  of  $3,^00,000,000. 

'1  his  is  an  increase  of  twentvfold  within  two 
years,  of  itself  a  stupendous  industrial  aehiewe- 
ment.  But  what  is  even  more  important,  thal 
achievement  alreadv  is  making  itself  felt  the 
world  o\er— in  the  Orient,  in  Australia,  in  Fibva 
in  Europe,  in  the  Coral  Sea,  at  Midway  Island, 
at  the  Aleutians,  and  wherever  else  we  find  a 
battlefront  manned  bv  free  men. 

4o  aeeomplish  it,  many  industries  have  been 
pouring  out  war  materials  at  a  rate  that  only 
six  months  ago  did  not  seem  even  remotelv  pos¬ 
sible.  Starting  from  serateh,  onr  faetories  ha\e 
turned  from  their  peaeetime  jobs,  first  to  meet 
and  then  to  surpass  the  most  hopeful  estimates 
of  what  might  be  expected  of  them. 

lb  do  this  thev  have  drawn  heavily  nj)on  all 
of  their  resources.  'I’heir  skilled  and  imskilled 


man-power  has  thrown  into  tlie  task  a  uar-born 
will  to  work;  their  research  staffs  have  bent  to  it 
all  of  their  scientific  resources;  their  engineers 
have  applied  to  it  their  utmost  ingenuity;  their 
executives  have  dexoted  to  it  the  full  measure  of 
that  managerial  skill  which  has  won  for  American 
industrv  the  respect  of  the  modern  world. 

For  the  first  time  in  history  we  haxc  pushed 
the  accelerator  of  the  vxorld’s  greatest  engine  of 
mass  production  down  to  the  floorboard.  Always 
in  times  of  peace,  factory^  men  have  had  to  gear 
production  to  what  the  markets  would  take.  But 
now  the  market  they  are  called  upon  to  serve 
is  hungrv  for  the  last  ounce  of  potential  output. 
For  war  confronts  industrv  with  a  demand  limited 
only  by  its  capacity  to  produce. 

During  these  fexerish  months,  xvhile  a  des¬ 
perate  xvorld  has  xxatched  breathlesslv  to  see  hoxv 
.\mcrican  industrv  xvould  perform  as  the  arsenal 
of  dcmocracv,  xxe  of  McGraxv-Hill  haxe  folloxved 
xvith  mounting  pride  —  at  times  almost  xvith  xxon- 
der  — a  nexv  miracle  of  industrial  achiexement. 

Some  day  the  full  story  of  this  American  in¬ 
dustrial  effort  xvill  fill  a  brilliant  chapter  in  the 
epic  history  of  our  times.  Meanxxhile  it  xxould 
be  premature  to  celebrate  the  completion  of  this 
task.  For  victorv  has  not  xet  been  xxon;  that  still 
lies  at  the  far  end  of  a  road  that  xxe  may  find 
to  be  long  and  arduous. 

But  ex'cn  noxv  xxe  can  be  certain  of  one  essen¬ 
tial  of  that  victory'.  American  industrv  is  doing 
its  job;  it  is  dclixering  all  that  the  people  have 
asked  of  it  — and  more. 

As  I  have  xxatched  xx  ith  mv  associates  the  un¬ 
folding  of  this  picture,  I  hax  e  xx  ished  that  it  were 
possible  to  broadcast  it,  in  full  color  and  xvealth 
of  detail,  to  the  people  of  America,  so  that  they 
could  understand  at  least,  in  part,  the  job  their 
industrv  is  doing  for  them.  It  xxould  help,  it 
seemed  to  me,  if  the  men  of  industn'  thcmsclxes, 
each  so  intent  on  his  oxxn  task,  knexv  what  their 
fclloxx’-xxorkers  in  other  fields  haxe  been  doing. 

I  loxxex  cr,  the  managers  of  industrv  have  been 
far  too  busy  doing  to  talk.  I’hey  are  going  to  be 
just  as  busv  for  some  time  to  come.  Naturallv, 
manv  details  are  yet  to  be  spread  upon  the 
record  and,  indeed,  the  full  storx  cannot  be 
told.  But  that  part  of  the  storx  that  can  be  told 
is  xxell  xx'orth  the  telling  and  the  hearing,  if  onlv 
for  its  rexelation  of  the  spirit  of  an  axxakened 


America,  throxving  its  all  into  the  fight  against 
the  tvranny  that  has  brought  so  many  of  the 
xx'orld’s  little  people  under  its  heel. 

The  1941  war  production  of  the  United  Nations, 
exclusive  of  the  United  States,  equalled  the  total 
1941  war  output  of  Germany  with  all  of  its  captive 
plants  and  enslaved  labor.  Since  Germany's  1941 
operations  were  at  maximum  capacity  no  further 
increase  is  possible.  British  output  has  been  expand¬ 
ing  to  the  point  where  its  1942  production  is  con¬ 
siderably  ahead  of  Germany's. 

In  May  1942  American  war  production  passed 
the  British  output  50  days  ahead  of  schedule.  In 
1943  it  will  be  3  times  that  of  the  British. 


This  has  been  brought  about  under  the  lead¬ 
ership  of  Donald  Nelson  and  the  War  Produc¬ 
tion  Board,  the  Army,  the  Navy,  the  Maritime 
Commission,  xvith  the  cooperation  of  manage¬ 
ment  and  labor.  It  has  been  furthered  by  the 
cooperation  of  Olixer  Lxttclton,  British  Min¬ 
ister  of  Production,  and  other  British  production 
authorities. 

But  the  storx  goes  far  bexond  that.  It  gixes 
us  a  glimpse  of  the  America  as  it  xxill  emerge 
from  this  xvar,  its  industries  again  setting  xvorld 
standards  of  production,  xxhich  xvill  become  the 
spearhead  of  our  post-xxar  economy’. 

This  is  a  storv  that  cannot  be  adequately  told 
in  generalities.  It  must  be  told  in  some  detail. 
F'or  instance,  the  great  accomplishments  of  the 
machine  tool  industrv,  the  great  forxxard  strides 
made  bv  the  aviation  industrv,  the  tremendous 
achiexements  of  the  chemical  industrv,  the  amaz¬ 
ing  conversion  of  many  industries  xvill  xxarm  the 
hearts  of  Americans. 

I’hese  aspects  of  the  subject  dcserxe  the  full¬ 
est  treatment  and  xvill  be  told  month  bv  month 
in  these  pages  until  the  storv  has  been  completelx 
unfolded.  W'e  xxill  trv  to  give  a  concise  oxerall 
picture  of  the  xvar  job  that  industrv  has  done  and 
still  is  doing.  You  xvill  find  it  a  thoroughlv  Amer¬ 
ican  storv  of  high  American  achicx  cmcnt  in  xvhich 
every  American  can  take  pride  and  from  xvhich 
everv  American  can  take  hope  for  the  future 
of  his  countrv. 

rhe  storv  is  far  too  significant  to  be  xxithhcld 
anv  longer. 


President,  McGraw-Hill  Publishing  Conipaiiv,  Inc 


This  message  is  appearing  in  ali  McGraw-Hill  industrial  and  business  publications,  reaching  over  a  million  readers. 
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Mobile  Power  Equipment 
For  Wartime  Emergencies 


Multiple  advantages  of  mobile  apparatus  fit  it  for  wartime 
operating  troubles — Navy's  new  railway  steam  plant  soon 
to  be  ready — Utilities  turn  to  mobile  substations  for  relief 


ARTIME 


gage  railway  cars,  two  of  which  are  of 
s[)ecial  design,  capable  of  being  hauled 
at  speeds  up  to  40  miles  per  hr.  They 
can  he  set  up  and  operating  within  24 
hr.  after  they  are  shunted  onto  a  siding. 
The  special  cars  are  of  the  drop-frame 
type  used  in  hauling  heavy  ap|>aratus 
and  each  is  equipped  with  eight  axles, 
thereby  assuring  an  axle  loading  for 
the  200-ton  gross  weight  that  is  well 
within  the  limits  of  usual  railroad 
practice. 

The  first  special  car  will  carry  a  10,- 
000-kw.  turbo-generator  and  accessories 
together  with  condenser,  switchgear  and 
two  auxiliary  sets.  One  of  these  is  a 
5-kw.  gasoline  engine-driven  set  for 
pump  and  lights  and  the  second  is  a 
250-kw.  set  for  operating  circulating 
water  pumps  and  other  auxiliaries.  The 
main  generator  is  rated  at  3,600  rpm. 
60-cycles,  3-phase,  13,800  volts.  Forced 
air  cooling  is  employed. 

The  second  car  contains  the  boiler 
and  its  auxiliaries,  including  blowers, 
pumps  and  an  auxiliary  fuel  oil  storage 
tank.  The  control  board  also  is  located 
in  this  car.  The  boiler  for  each  of  the 
two  railway  plants  is  of  the  natural  cir¬ 
culation  type  with  a  capacity  of  140,000 
lb.  of  steam  per  hr.  The  steam  is  carried 
to  the  single  cylinder  turbine  at  5.30  lb. 
|)ressure  and  825  deg.  F.  Bunker  C  fuel 
oil  will  be  burned  under  the  boilers  and 
it  is  estimated  that  three  cars  of  oil  per 
day  will  be  consumed  with  the  unit 
operating  at  full  load.  The  emergencv 
tank  in  the  boiler  car  holds  a  2-hr.  oil 
supply  so  that  the  unit  can  operate  be¬ 
fore  the  tank  cars  are  hauled  up  and 
connected. 

The  third  car  will  house  mobile  sub¬ 
station  equi|)ment  which  will  j)ermit  de¬ 
livery  of  power  at  2,300,  4,160,  or  11,- 
.500  volts.  Two  auxiliary  cars  com|)lete 
the  j)ower  plant  “train” — one  carrying 
transformers  and  100  ft.  of  cable  and 
the  second  carrying  condenser  pumps. 

One  of  these  mobile  steam  plants  will 
shortly  be  ready  to  sup|)ly  emergency 
service  and  standby  to  naval  shore  es¬ 
tablishments  along  the  Pacific  Coast, 
where  it  will  perform  an  essential  war¬ 
time  service.  The  second  will  operate 


power  emergencies 
ranging  from  demands  for  tem- 

▼  *  porary  service  to  possible  re¬ 
quirements  for  emergency  energy 
sources  to  replace  facilities  put  out  of 
commission  by  enemy  action,  have  once 
more  focused  attention  on  mobile  equip¬ 
ment.  The  inherent  advantages  of  this 
type  of  equipment  to  meet  a  variety  of 
operating  conditions  make  consideration 
of  possible  applications  both  timely 
and  foresighted.  These  advantages  out¬ 
weigh  in  some  cases  the  critical  material 
situations  that  otherwise  might  militate 
against  priority  consideration  for  ap¬ 
paratus  of  this  type. 

Two  classes  of  mobile  power  equip¬ 
ment  measure  up  to  wartime  emergency 
needs — mobile  substations  and  mobile 
generating  facilities  of  sufficient  ca¬ 
pacity  to  provide  .standby  to  vital  in¬ 
stallations.  Both  are  to  be  utilized  in 
the  West  as  f)art  of  the  war  power  pro¬ 
gram.  Some  utilities  already  are  bene¬ 
fiting  from  mobile  substations;  others 
are  considering  such  equipment.  The 
Navy  will  shortly  take  delivery  here  on 
the  Pacific  Coast  of  a  complete  10.000- 
kw.  steam-electric  power  plant  mounted 
on  special  railway  cars  built  by  the 
General  Electric  Co.  This  is  one  of  two 
such  units  ordered  hy  the  Navy,  the  sec¬ 
ond  plant  being  slated  for  the  Atlantic 
seaboard.  Announcement  is  expected 
shortly  for  plans  for  ship-mounted  gen¬ 
erating  plants  of  25,000  kw.  capacity 
for  u.se  in  the  Great  Lakes  region.  Word 
of  the  sinking  of  the  aircraft  carrier 
U.S.S.  Lexington  brought  to  mind  the 
yeoman  service  that  vessel  performed 
in  December,  1929,  in  providing  emer¬ 
gency  service  to  Tacoma  during  the  se¬ 
vere  drouth  that  year. 

While  details  of  the  mobile  water¬ 
going  steam  plants  are  not  available  at 
this  time,  data  haye  been  i.ssued  on  the 
railway  type  generating  stations.  The.se 
plants  are  the  first  of  their  type  ever 
constructed  although  the  apparatus  used 
in  assembling  them  is  standard  equip¬ 
ment  which  has  proved  its  performance 
in  regular  central  station  and  industrial 
installations. 

Each  plant  consists  of  three  .standard 


Truck-mounted  emergency  mobile  sub¬ 
station  developed  by  Pacific  Power  & 
Light  Co.  to  facilitate  service  repairs 


to  the  same  end  on  the  Atlantic  Coast. 

No  plans  are  afoot  for  other  mobile 
generating  equipment  aside  from  in¬ 
stallations  already  in  service.  Several 
|)ower  companies  have  small  engine- 
driven  portable  generators  ranging  up 
to  100  kva.  which  have  been  used  to 
meet  occasional  emergencies  for  energy 
requirements  in  small  blocks. 

■Apparatus  with  the  greatest  potential 
application  for  wartime  emergencies 
however,  is  the  mobile  substation.  Power 
lines  cri.s.scross  all  of  the  habitable 
regions  of  the  West,  Hence  the  mobility 
and  flexibility  of  the  portable  unit  sub¬ 
station  will  enable  a  utility  to  take 
j)Ower  from  its  system  when  and  where 
wanted  at  a  moment’s  notice.  Under  en¬ 
emy  action,  lines  can  be  quickly  re- 
|)aired;  such  might  not  be  the  case  with 
a  substation.  But  these  mobile  stations 
have  other  advantages.  In  time  of  any 
kind  of  an  emergency  they  can  continue 
the  service  of  a  permanent  suh.station. 
In  case  service  and  repair  is  nece.ssary 
for  anv  reason  and  duplicate  or  spare 
capacitv  is  not  available,  the  mobile 
substation  can  carrv  the  load.  It  can 
furnish  standhv  service  to  a  |)ermanent 
station  that  is  temporarilv  overloaded  as 
is  the  case  with  many  stations  now  .serv¬ 
ing  wartime  loads.  It  will  carry  load  in 
ra[)idly  growing  areas  until  adequate 
permanent  equipment  can  be  installed. 
It  will  meet  a  varietv  of  temporary 
power  needs  quickly,  easily  and  eco¬ 
nomically.  And  it  will  assure  service 
continuity  for  a  number  of  substations 
without  providing  spare  capacity  in 
each. 

The  ordinarv  mobile  substation,  either 
factory  a.ssembled  or  put  together  on  a 
trailer  bv  a  utility,  consists  primarilv 
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A  2,500  kva.  General  Electric  mobile  sub¬ 
station  equipped  with  forced  oil-cooled 
transformer  and  load  ratio  control.  This 
type  of  unit  will  soon  be  operating  for 
the  Pacific  Gas  and  Electric  Co.  system 


the  larger  communities  in  its  service 
area  to  supply  power  from  distribution 
circuits.  The  a|)j)aratus  consists  of  two 
three-phase  transformers,  one  rated  at 
1 00  kva.  and  the  other  at  1 50  kva.,  each 
having  a  2,300-volt  primary  and  115/- 
230/460-volt  secondaries.  It  carries 
sufficient  cable  and  connectors  for  con¬ 
venient  connection  to  overhead  circuits. 
H.  H.  Schoolfield,  general  superintend¬ 
ent,  says  that  “this  portable  substation 
has  been  used  frequently,  and  we  are 
convinced  that  it  is  both  a  practical  and 
useful  piece  of  equipment.” 

Pacific  Gas  and  Electric  Co.  has  on 
order  a  noteworthy  2.500-kva.  complete 
single-circuit  mobile  substation  de¬ 
signed  to  provide  spare  capacity  and 
emergency  service  for  any  one  of  20 
zone  (unit)  substations  in  the  San 
Franci.sco  Bay  region  where  the  com¬ 
pany  is  serving  many  wartime  loads. 
The  mobile  unit  can  quickly  and  easily 
replace  any  one  of  the  individual  in¬ 
stallations  in  ca.se  of  emergency. 

Basic  element  in  this  mobile  station 
is  a  2,500-kva.,  60-cycle,  three-phase. 
55°  C.  temperature  rise  series-multiple 
transformer,  equipped  with  forced  oil 
cooling.  Motor-driven  externally- 
mounted  fans  having  automatic  protec¬ 
tion  that  will  shut  down  the  .station  in 
case  of  leakage  or  abnormal  tem|)era- 
tures  provide  the  cooling.  The  high 
voltage  winding  is  rated  at  either  12  or 
24  kv.  with  two  5%  load  taps  at  12  kv. 
and  four  2^4%  taps  on  24  kv.  The  low' 
side  is  rated  2,400  volts  delta.  4,160 
volts  “Y”  or  4.160  volts  zigzag  so  as  to 
meet  a  variety  of  operating  conditions. 
Equipment  includes  automatic  load 
ratio  control  to  give  7^^%  boost  or 
2^4/f  buck  in  16  steps.  Low  vol¬ 

tage  leads  are  brought  out  to  a  terminal 
board. 

The  high  voltage  side  is  equipped 
with  an  air-break  disconnect  switch  of 
unique  design  that  can  be  elevated  once 
the  unit  is  parked  ready  for  operation. 
The  low  voltage  .side  has  an  automatic¬ 
reclosing  100,()00-kva.  interru|)ting  ca¬ 
pacity  oil  circuit  breaker. 

Exjuipment  is  mounted  on  a  .standard 
four-wheel,  eight-tire  trailer  which  is 
22  ft.  long  including  the  4-ft.  drawbar. 
It  is  8  ft.  wide  and  10  ft.  6  in.  high  with 
di.sconnect  switch  lowered.  Gross  weight 
is  approximately  17  tons.  Rugged  con- 
.struction  permits  the  unit  to  be  bauled 


of  a  three-pha.se  power  transformer, 
high-voltage  disconnecting  switches, 
low-voltage  circuit  breaker  and  low 
voltage  metering  and  protective  equip¬ 
ment.  It  can  have  a  variety  of  acces¬ 
sories.  The  transformer  can  have  load 
ratio  control  for  voltage  regulation;  it 
may  be  tap  changing;  various  kinds  of 
lightning  protection  can  be  |)rovided: 
transformers  can  be  self-cooled  or  oil- 
cooled  depending  upon  size  and  service 
requirements.  All  of  this  equipment  is 
trailer  mounted  in  most  instances  in 
such  a  fashion  that  it  conforms  with 
highway  load  and  size  regulations. 
There  have  been  cases  where  units  have 
been  built  up  that  require  special  per¬ 
mission  to  move  them  on  highways,  al¬ 
though  this  is  not  desirable.  In  any  ca.se 


weight  is  a  factor  and  some  notable 
transformer  design  developments  have 
resulted  from  efforts  to  reduce  the 
weight  of  these  units. 

Some  Western  utilities  have  been  us¬ 
ing  mobile  substations  for  a  consider¬ 
able  period  of  time.  Mo.st  of  these  have 
been  small,  however,  to  meet  emergency 
requirements  for  temporary  power  or  to 
replace  damaged  equipment  until  it  could 
be  repaired.  Public  Service  Co.  of 
Colorado  has  had  portable  substations 
of  300-kw,  capacity  mounted  on  a  truck 
chassis  to  take  care  of  13-kv.  substation 
outages,  brought  about  by  floods  or 
accidents. 

Pacific  Power  &  Light  Co.  has  out¬ 
fitted  one  truck-mounted  portable  sub¬ 
station  which  mav  be  used  in  some  of 
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Sf#om*G#n«rattng  Car 


Layout  of  the  1 0,000-kw.  railway  mount¬ 
ed  General  Electric  steam  plant  soon  to 
be  put  In  service  by  the  Navy  on  the 
Pacific  Coast.  A  second  unit  will  oper¬ 
ate  on  the  Atlantic  Coast  seaboard 
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A  2,000-l(va.,  33-kv.  mobile  unit  substa¬ 
tion  designed  by  Westinghouse  for  meet- 
in^^a  wide  range  of  operating  conditions 


over  secondary  roads  in  case  this  is 
necessary. 

Puget  Sound  Power  &  Light  Co.  is 
contemplating  the  purchase  of  a  3,000- 
kva.  factory  huilt  mobile  substation  for 
emergency  service.  Primary  windings 
will  consist  of  three  coils  for  series  or 
parallel  operation  at  55,  15  or  11  kv. 
with  suitable  taps  for  each  voltage.  A 
three-coil  secondary  will  permit  opera¬ 
tion  at  2.8.  4,  6.9,  11  or  13  kv.  This 
indicates  the  flexibility  which  can  be 
huilt  into  mobile  units. 

Factory  assembled  portable  units  in 
capacities  up  to  4,500  kva.  and  voltages 
as  high  as  69  kv.  can  be  secured. 

Semi-portable  substations  as  con¬ 
trasted  with  mobile  units  have  found 
some  favor.  Typical  of  one  such  design 
is  the  300-kva.,  33-kv.  unit  developed 
bv  the  California  Electric  Power  Co. 
(Electrical  West,  April,  1942,  p.  54). 
Capable  of  being  hauled  on  either  a 
truck  or  trailer,  this  unit  has  j)roved  so 
feasible  that  the  company  is  consider¬ 
ing  the  construction  of  others  to  take 
care  of  short  time  .service  to  customers 
desiring  up  to  300  kva.  at  140  or  2,400 
volts. 

W  hile  the  exigencies  of  wartime  serv¬ 
ice  with  its  material  shortages  and  re¬ 
current  emergencies  will  demand  oper¬ 
ating  techniques  of  the  “patch  and 
pray”  type,  nevertheless  mobile  port¬ 
able  equipment,  where  available  or  ob¬ 
tainable,  can  relieve  some  of  the  oper¬ 
ating  engineer’s  prayers. 


from  the  furnaces  clean  and  .scale  free. 
These  gas  converters,  which  keep  the 
furnace  interiors  filled  with  an  inert 
gas,  protect  the  charge  against  unde¬ 
sirable  chemical  reaction  with  the  fur¬ 
nace  atmosphere,  with  resultant  scale 
formation.  Changes  in  the  rate  of  flow 
do  not  affect  the  gas  analysis.  Conserv¬ 
ing  vital  time,  the  gas  combustion  con¬ 
troller  can  be  set  or  re.set  without  shut¬ 
ting  down  the  machine.  A  further  ad¬ 
vantage  is  that  the  unit  is  portable  in 
its  mountings  and  occupies  little  space. 

The  vexing  problem  of  transferring 
tubular  parts  from  furnace  to  quench 
tank  without  exce.ssive  cooling  was 
.solved  at  the  Menasco  plant  by  in.stalla- 
tion  of  quenching  hoods  on  the  harden¬ 
ing  furnaces.  Three  simple  steps  are 
em|)loyed  in  the  transfer.  First  the 
cover  of  the  furnace  swings  off  and 
the  hood  is  lowered  over  it.  Next  the 
charge  is  hoisted  from  the  furnace  up 
into  the  hood  by  a  special  crane.  The 
crane  then  swings  the  hood  over  to  the 
quench  tank  and  the  charge  is  lowered 
into  it.  Furnace  temperatures  are  con¬ 
trolled  accurately  and  automatically. 

Following  the  successful  application 
of  this  heat  treating  method,  Menasco 
placed  an  order  for  an  additional  and 
larger  unit,  consisting  of  one  hardening 
and  one  draw  furnace,  a  quench  tank 
and  atmosphere  gas  controller. 


Military  aircraft  must  be  elastic  and 
tough  to  withstand  the  demands  of  mod¬ 
ern  warfare.  To  put  this  essential 
strength  and  elasticity  into  parts  for 
the  high  flying  Lockheed  interceptor 
(which  has  earned  the  name  “Light¬ 
ning”  from  British  pilots)  Menasco 
Mfg.  Co.  of  Burbank,  Calif.,  recently 
developed  a  hardening  and  drawing 
|)rocess  utilizing  controlled  atmosphere 
in  electric  furnaces  and  a  water-cooled 
oil  quench. 

Initial  installation  at  the  plant  in¬ 
cludes  four  General  Electric  cylindrical 
furnaces  with  atmosphere  control — two 
for  hardening  and  two  for  drawing. 
The  draw  furnaces  have  an  inside  di¬ 
ameter  of  30  in.  with  an  inside  depth 
of  76  in.  They  are  rated  75  kw.,  3 
phase,  “Y”  connected.  Inside  clearance 
of  the  hardening  furnaces  is  30  in.  and 
inside  depth  is  85  in.  Rating  of  each 
is  95  kw.,  divided  into  three  circuits 
in  the  height.  The  oil  quench  tank  has 
a  de|)th  of  7  ft.  and  a  diameter  of  4  ft. 

Two  atmosphere  gas  converters  in¬ 
sure  that  heat  treated  parts  will  come 


Airplane  parts  are  heal  treated  to  make  them  tough  and  flexible  in  this  G.  E. 
equipped  plant  of  the  Menasco  Mfg.  Co.  at  Burbsnk,  Calif.  Shown  is  a  section  of 
tne  hardening  and  drawing  room,  wHn  the  four  cylindrical  electric  furnaces  in  the 
foreground.  Behind  are  quenching  hoods  which  cover  the  furnace  charge  during 
transfer  to  the  oil  quench  tank.  Atmosphere  gas  converters  guard  against  undesir¬ 
able  chemical  reactions  with  the  furnace  atmosphere,  assuring  scale  free  parts 
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Iron  For  Line  Construction 

Properties  and  installation  technique  for  use  of 
solid  and  stranded  steel  wire  in  place  of  copper 


IRON  WIRE — sometimes  called 
steel  wire — is  being  used  increas¬ 
ingly  for  line  conductors  because 
of  the  acute  material  shortage  which 
precludes  the  use  of  coj)per  on  any 
extensions  except  those  carrying  the 
highest  war  priorities.  The  practice  is 
not  new — ^iron  was  a  common  conduc¬ 


tor  in  the  early  days  of  the  industry. 
It  also  was  used  extensively  during  the 
last  World  War,  Here  on  the  Pacific 
Coast  there  are  iron  wire  lines  still  in 
service  that  were  strung  in  1917  and 
1918. 

Fig.  I — Voltage  drop  in  iron  wires 


Instructions  covering  the  use  of  iron 
wire  have  been  prepared  by  one  West¬ 
ern  utility  for  all  departments  con¬ 
cerned  with  line  extensions.  The  follow¬ 
ing  information,  which  applies  to  gal¬ 
vanized  grade  BB  solid  (B.W.G.)  and 
to  ordinary  galvanized  7-wire,  ^/4-in. 
strand,  is  based  on  these  instructions. 

Voltage  Drop — Iron  wire  is  quite 
variable  in  its  electrical  characteristics. 
Reasonable  average  values  for  voltage 
drop  per  1,000  ft.  of  circuit  for  sev¬ 
eral  indicated  voltage  classifications 
are  shown  in  Fig.  1. 

Sizes  to  Be  Used 

Light  Loading  Areas — These  are  de- 


PER  CENT  VOLTAGE  DROP  PER  1000 FT  OF  CIRCUIT 
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k  !/4  Common  gty  strand,  7  wire  galranizad 


(  Not  percent) 

120  VOLT  2  WIRE  SINGLE  PHASE 


120/240  VOLT  3  WIRE 
BALANCED  SINGLE  PHASE  LOADS 


VOLTS  DROP 
PER  too  FT  OF  CIRCUIT 
tZ40V-ZW) 


4:  ‘tk  The  large  voltage  drops  preclude  the  use  of  iron  tor  low  voltages. 

This  data  supersedes  all  previous  Issues  on  this  sut^Ject. 

The  above  values  c4  voltage  drop  are  approjumede  as  iron  wire  varies  widely  in  its  electrical  cnaroderistics. 

Values  based  on  Bureau  ^  Tests  data,  Ntoy  1942. 

The  percent  drops  do  not  inelude  the  reactance  between  the  circuit  conductors ,  which  in  relation  to  the  drop  in  the  wires  hr  the  hods  given,  ore  negligible. 
The  tosses  m  iron  wire  are  quite  high 

The  approMHnate  Watts  loss  per  1000  ft  of  circuit  can  be  computed  by  multiplying  the  %  drop  by  the  KVA  lead. 

Esampki  250K.VA  -12000  V.  -34  *6  wire  250000  ^.78%'  1950  Watts  for  1000  ft  of  circuit 
The  loss  may  justify  using  larger  size  wire  than  the  %  voltage  drop  would  require 
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other.  Ends  are  then  smoothed  down  against  the  cable. 
One  wire  from  each  cable  is  then  served  seven  or  eight 
turns  around  its  six  companion  wires  and  the  other  cable. 
Each  of  the  other  wires,  in  turn,  is  served  in  a  like  manner. 
Nick,  pull  down  and  break  off  the  end  of  each  wire  as  the 
serving  is  completed;  then  hammer  the  ends  down  smooth. 

:ad-ended  on  the  These  instructions  cover  installation 
er  connection  be-  technique  only.  The  reasoning  back  of 
It  sections.  the  necessity  for  using  steel  wire  wher- 

pper  to  iron  con-  ever  possible  is  summed  up  succinctly 

rmits  and  if  stock  in  the  following  statement  from  a  paper 

;arney  solderless  by  S.  O.  Miller,  American  Steel  &  Wire 
).  6765-2,  in  ac-  Co.,  before  the  recent  EEI  Transmission 
ilephone  practice,  and  Distribution  Committee  meeting: 
hts  Comparative  in  the  electrical  industry  must 

for  copper  and  reality  that  copjier,  one  of  the 

juivalent  use  are  l^g^ic  critical  materials,  has  been  made 

criticallv  scarce  by  our  accelerated  war 
Ult.  Tensile  Wt.  per  '  y,  ^  j.  .  r 

Strength  I  000  Ft  program.  Because  ol  this  diversion  ot 

(lb.)  (lb.)  a  normally  sufficient  metal  to  arma- 

»d  1,940  126.5  ments  and  other  war  requirements,  cop- 

, .  1,046  79.5  per  is  now  available  only  for  the  most 

1090  *74  0  inifiortant  installations.  We  therefore, 

880  6o'o  must  substitute,  whenever  possible,  other 

I  900  130.0  material  for  this  critical  metal." 


pig.  2 — A  fanned  splice  for  */(-in.  galvanized  steel  strand 
used  for  line  conductor.  The  splice  is  made  by  separating 
and  "fanning  out"  the  seven  individual  wires  a  distance  of 
1 1  in.  on  the  end  of  each  cable.  Cables  are  then  brought 
together  concentrically  with  the  "fanned"  wires  of  each 
cable  laid  alternately  between  the  "fanned"  wires  of  the 


fined  as  not  subject  to  snow  or  ice  load¬ 
ing.  For  7,500  volts  and  over,  where 
the  conductor  will  be  on  poles  used 
jointly  with  the  telephone  utility,  the 
minimum  size  shall  be  No.  8.  Where  a 
line  of  such  voltage  crosses  a  major 
Class  C  telephone  circuit  such  as  a 
telephone  cable  or  more  than  two  pairs 
of  open  wire,  the  minimum  size  shall 
be  No.  8.  All  circuits,  irrespective  of 
voltage,  where  crossing  over  a  major* 
railroad  shall  be  a  minimum  of  No.  8. 

In  rural  areas  where  joint  poles  are 
not  involved,  and,  except  at  major 
Cl  ass  C  telephone  or  railroad  cross¬ 
ings,  the  minimum  size  shall  be  No.  9 
for  all  voltages  up  to  17  kv.  For  volt¬ 
ages  of  17  kv.  and  above,  the  minimum 
size  shall  be  ^/4-in.  galvanized  strand 
in  all  cro.ssings. 

For  circuits  of  4  kv.  and  less,  which 
are  either  on  joint  poles  or  over  Class 
C  telephone  lines  the  minimum  size 
shall  be  No.  9. 

Where  No.  8  is  used,  the  spans  must 
not  exceed  300  ft.  and  for  No.  9  they 
must  not  exceed  265  ft. 

Heavy'  Loading,  Area — In  areas  sub¬ 
ject  to  ice  and  snow,  the  minimum  size 
.shall  he  ^/4-in.  galvanized  strand  for 
all  voltages. 

Sags — Iron  wire  is  to  he  sagged  the 
same  as  copper  conductors.  The  practice 
of  this  utility  is  to  sag  all  distribution 
conductors  to  the  same  value  irrespec¬ 
tive  of  size,  the  stringing  tension  being 
approximately  40%  of  the  ultimate 
strength  of  the  wire. 

Splices — For  iron  to  iron  splices  on 
No.  8  and  No.  9  conductors  standard 
telephone  splices  are  to  be  u.sed.  It  is 
doubtful  if  sleeves  will  be  available  for 
rolled  sleeve  sfilices  so  therefore  the 
three-wire  splice  will  suffice.  For  Vt-in. 
galvanized  strand  the  splice  shown  in 
Fig.  2  is  to  be  employed. 

Tie  Wires — Use  No.  9  iron  tie  on 
sizes  8  and  9  and  No.  8  iron  for  Vj-in. 
galvanized  strand. 

Splicing  of  Conductors  of  Different 
Metals — Where  copper  and  iron  con¬ 
ductors  are  to  be  joined  to  each  other, 
the  connection  must  be  made  in  such 
a  manner  that  the  joint  will  be  under 
no  strain.  The  line  conductors  should 
be  dead-ended  and  a  jumper  connec¬ 
tion  made  across  the  two  dead-ends.  Or 
a  strain  insulator  may  be  installed 
close  to  a  cross-arm  and  each  different 


Eliminafion  of  much  tower  work,  with  consequent  increased  safety  and 
speedier  construction  through  proper  organization  of  ground  work,  has  been 
worked  out  by  Bonneville  Power  Administration  engineers  in  stringing  con¬ 
ductor  and  placing  insulators  on  high  voltage  transmission  line  towers.  The 
technique  is  shown  in  the  above  picture.  The  ground  crew  has  connected 
the  conductor  to  the  insulator  string  and  attached  one  end  of  the  jumper 
while  the  whole  assembly  is  on  the  ground.  This  method  is  used  instead  of 
dead-ending  the  insulator  string  to  the  tower.  A  quick  detachable  clamp 
is  fastened  to  the  insulator  yoke  at  (A).  How  the  jumper  is  temporarily 
tied  to  the  insulator  string  is  shown  at  (B).  (C)  shows  how  the  jumper  is 
fastened  to  the  conductor  on  the  ground.  When  the  assembly  is  com¬ 
pleted,  it  is  raised  by  means  of  a  winch  line  and  dead-ended  to  the  tower 


40  Engineering 


Electrical  West — Vol.  89,  No.  1 


G.0. 64-A 1$  Now  G.0. 95 

Resume  of  changes  In  the  new  Railroad  Commission 
ruling  governing  line  construction  in  California 

By  S,  S.  Bloom 

Senior  Engineer,  Gas  and  Electric  Division, 

California  State  Railroad  Commission 


REGI  LATIOX  of  overhead  electric 
line  construction  in  California 
-  began  on  a  .state-wide  basis  in 
1911  with  the  enactment  of  Chapter  499 
of  the  State  Laws.  During  the  same 
year  the  Public  Utilities  Act  was  passed 
hv  the  State  Legislature  which,  among 
other  thing.s.  placed  certain  responsibil¬ 
ity  upon  the  California  Railroad  Com¬ 
mission  in  the  matter  of  issuing  and  en¬ 
forcing  rules  and  regulations  govern¬ 
ing  overhead  electric  line  construction, 
maintenance,  and  operation  in  the  inter¬ 
ests  of  safety  and  standard  of  service. 
In  the  fulfillment  of  this  responsibility 
the  Commission  has  issued  progres¬ 
sively  a  series  of  orders,  namely  Gen¬ 
eral  Orders  26,  64,  64-A  and  95,  as  a 
part  of  a  long  time  program.  The  modi- 
ficatifuis  of  these  rules  from  time  to 
time  have  contributed,  in  no  small  de¬ 
gree.  to  the  satisfactory  results  which 
have  l>een  accomplished  by  their  appli¬ 
cation.  The  latest  modification.  G.O.  95, 
became  effective  July  1.  1942. 

The  rea.sons  for  each  successive  re¬ 
vision  have  varied  somewhat  hut  the 
general  purpose  has  been  improvement 
in  standards  of  safety  and  service  with 
regard  to  the  economic  factors  involved, 
for  injury  to  or  loss  of  life  and  prop¬ 
erty  are  costly  in  more  ways  than  one. 
Also  it  is  inevitable  that  as  the  electric 
industry  progresses  the  rules  should  not 
and  can  not  remain  static  and  at  the 
same  time  accomplish  the  best  possible 


results.  To  be  more  specific,  however, 
some  of  the  principal  reasons  for  this 
latest  revision  are: 

To  accomplish  wider  standardization 
in  construction  practices. 

To  correlate  the  rules  with  improve¬ 
ments  in  the  art  of  constructing  and 
maintaining  facilities,  develoj>ed  since 
the  last  revision, 

To  j>roperly  accommodate  improve¬ 
ments  in  the  manufacture  of  equipment 
and  in  the  use  of  materials. 

To  maintain,  and  improve,  if  pos¬ 
sible,  the  relations  between  the  utilities 
of  the  different  classes  who  o|)erate 
joint  pole  facilities. 

To  clarify  the  a|)plicabilitv  of  some 
of  the  rules  and  provisions,  and 

To  incorporate  certain  modifications 
of  the  rules  which  recent  experience  in¬ 
dicates  to  he  desirable. 

This  current  revision  of  the  rules  is 
comprised  of  increasing  or  making  some 
of  the  rules  more  stringent;  decreasing 
or  making  some  of  the  rules  less  strin¬ 
gent;  rewording  many  for  clarification; 
incorporation  of  changed  or  new  defini¬ 
tions  of  terms  used  in  the  order;  and 
making  revisions  which  are  a  combina¬ 
tion  of  two  or  more  of  the  foregoing 
changes  in  the  rules.  The  work  of  revis¬ 
ing  General  Order  No.  64-A  began  in 
1938  and  culminated  in  the  issuance  of 
General  Order  No.  95  effective  on  and 
after  July  1,  1942. 

For  the  |)ur|)oses  of  aiding  those  in¬ 


terested  in  an  understanding  of  the  na¬ 
ture  of  the  revision,  who  have  had  no 
opportunity  to  participate  directly  in 
the  work  of  revising  the  rules  or  to  at¬ 
tend  the  public  hearings  in  the  matter, 
the  following  li.st.s,  in  tabular  form,  of 
important  changes  have  been  prepared 
as  a  guide  for  locating  the  change.s.  In 
using  such  information  however,  it 
should  be  understood  there  is  no  short 
cut  to  the  full  knowledge  of  new  rules 
which  it  is  incumbent  upon  responsible 
parties  to  use.  The  “important  changes” 
pre.sented  here  are  offered  as  the 
writer’s  opinion.  There  may  be  other 
changes  which  will  be  considered  im¬ 
portant  by  others.  Where  entirely  new 
provisions  appear  this  does  not  mean, 
in  all  cases,  that  requirements  addi¬ 
tional  to  those  in  G.O.  64-A  have 
been  imposed.  On  the  contrary  many 
of  the.se  additions  actually  operate  to 
reduce  or  make  the  rules  less  strin¬ 
gent.  Many  of  the  requirements  of 
the  new  order  are  the  same,  verbatim, 
as  those  of  G.  O.  6^1- A;  some  new  re¬ 
quirements  appear,  and  some  old  re¬ 
quirements  have  been  deleted;  some 
“definitions”  of  terms  have  been  added 
and  others  have  been  changed;  many 
slight  changes  have  been  made  and  con¬ 
siderable  rearrangement  of  the  rules 
has  been  effected  for  the  purpose  of 
clarity.  Revisions  of  definitions  of  terms 
operate,  in  conjunction  with  other 
changes  to  certain  rules,  actually  to 
bring  about  revisions.  These  should  ex¬ 
plain  the  foregoing  .statements  regard¬ 
ing  fl)  there  being  no  way  to  short  cut 
study  in  gaining  a  proper  working 
knowledge  of  the  rules,  and  (2)  the 
lists  of  important  changes  being  the 
writer’s  opinion  thereof.  To  aid  those 
who  are  familiar  with  General  Order 
No.  64-A  in  readily  gaining  a  working 
knowledge  of  G.  0.  95,  the  general 
form  of  rules  has  been  preserved  in  the 
design  of  G.  0.  95. 


GENERAL  ORDER  NO.  95  GENERAL  ORDER  NO.  64-A 


SUBJECT 

Rule 

Number 

Clearance  or  Other 
Requirement  Involved 

Rule 

Number 

Clearance  or  Other 
Requirement  Involved 

1  Remarks 

i 

Section  1 

"Applicability  of  Rules" 

r  12.2 

"Maintenance  of  lines" 

12.2 

"Maintenance"  j 

\  12.3 

"Lines  constructed  prior  to 

12.3 

"Reconstruction  or  alter-  J 

•  Clarification  by  G.O.  95 

1 

this  order" 

ation"  j 

Section  II 

'  Ground  Connection" 

21.1 

New  definition 

Grounding 

21.2 

New  definitions  for  various 

21.8 

Only  one  kind  of  ground 

kinds  of  ground  connec- 

recognized 

tions 

Guy 

21.3-D 

New  definition  for  "Guy  in 

See  Rules  56.6  and  56.7, 

Proximity" 

G.O.  95 

Pole  top  extension,  spliced  pole,  stub 

22.0 

New  definitions 

reinforced  pole 

"Protective  covering" 

22.2 

New  definition  —  certain 

22.1 

Use  of  fiber  conduit  not 

use  of  fiber  conduit  au- 

recognized 

thorlzed 

"Private  thoroughfare" 

23.1-B 

New  definition 

Section  III 

Identification  marking  on  poles  and 

31.6 

Name  or  corporate  sym- 

Not  required  by  G.O.  95 

towers 

bol  required  with  paint. 

stamps,  brands,  etc. 
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GENERAL  ORDER  NO.  95 


GENERAL  ORDER  NO.  64-A 


SUBJECT 

Rule 

Clearance  or  Other 

Rule 

Clearance  or  Other 

1  Remarks 

! 

Number 

Requirement  Involved  1 

Number 

Requirement  Involved 

Circuits  of  less  than  750  volts  and 

32.4-A2 

Not  permitted 

New  requirements  in  G.O. 

more  than  7,500  on  same  crossarms 
Independent  ground  connections 

33.3-B 

Exceptions  with  specific 

32.4-C 

Independent  grounds  with- 

95 

conditions 

out  exception 

Attachment  of  radio  antennas,  signs, 

34 

Attachments  not  authorized 

New  provision  in  G.O.  95 

etc.,  to  poles 

by  rules 

Wires  crossing  above  railroads 

37 

5%  reduction  for  temper- 

35 

10%  reduction  for  tern- 

ature  and  loading 

perature  and  loading 

Clearances  of  guys  above  ground  and 

37 

Case  3,  Column  A  of 

35 

Case  3,  Column  A  of 

Revised  and  new  provi- 

thoroughfa  res 

Table  1 

Table  1 

sions  in  Rule  56.4  of 
G.O.  95 

750-20,000-volt  conductors  along  or 

37 

Case  3,  Column  E  of 

35 

Case  3,  Column  E  of 

New  provisions  in  Rule 

crossing  thoroughfares  In  rural  dis¬ 
tricts 

Table  1 

Table  1 

54.4-A2a  of  G.O.  95 

750-20,000-volt  conductors  along 

37 

Case  4,  Column  E  of 

35 

Case  4,  Column  E  of 

New  provisions  in  Rule 

thoroughfares  in  rural  districts  or 
above  areas  traversed  by  agricul¬ 
tural  equipment 

Table  1 

Table  1 

54.4-A2b  of  G.O.  95 

Clearance  of  supply  drop  wires 

37 

Cases  3,  4,  5  and  6:  Col- 

35 

Cases  3,  4,  5  and  6:  Col- 

New  provisions  in  Rule 

above  pedestrian  areas,  thorough¬ 
fares  and  buildings 

umn  B  of  Table  1 

umn  B  of  Table  1 

54.8-B  of  G.O.  95 

Clearance  between  wires.  Table  2 

37 

(1)  Caption  of  Cases  1-7 

Clarification  by  G.O.  95 

expanded 

Are  restatement  of  Case 

(2)  Cases  16,  17,  18  and 

16,  G.O.  64-A 

19 

f  Relationship  to  other 

(3)  Rack  construction  J 

1  construction 

(4)  Messenger  and  cable  J 

1  Given  in  Table  2,  G.O. 

construction  J 

t  95 

(5)  All  tabular  values 

modified  have  refer¬ 
ences  to  some  rule 

Section  IV 

Safety  factors,  guys.  Grades  B  and 

44.1 

S.F.,  1  */2  Table  4 

44.1 

S.F.  2  in  Table  4 

C,  light  loading  areas 

Wood-strenqth 

48.1 

Values  for  moduli  of  rup- 

48.1 

New  values  in  G.O.  95  for 

ture  in  bending 

rectangular  and  round 
sections 

Structural  steel 

48.2 

Strengths  and  treatment 

48.2 

New  treatment  in  G.O.  95 

Wire-strengths 

48.4 

Ultimate  strength 

48.4 

New  values  In  Appl.  B. 

G.O.  95,  including  MHD 
copper  wires 

Pole  top  circumferences 

49.1-B 

Minimum  circumference 

49.1-B 

Various  revisions  by  G.O. 
95 

New  provisions  in  G.O.  95 

Pole  setting  depths 

49.1-C 

Minimum  depths  in  rock 

49.1-B 

None  stated 

Crossarms 

49.2Clb 

Minimum  strength 

49.2-Cla 

New  provision  in  G.O.  95 

for  communication  lines 

Conductor  tie  wires 

49.3-B3 

Table  7 — Minimum  size 

49.3-B3 

Table  6 — Minimum  size 

Insulator  pins  and  conductor  fasten- 

49.3-CIj 

i  Minimum  strength 

49.3-C2a 

New  provision  In  G.O.  95 

ings 

for  class  C  lines 

Size  of  conductors 

49.4- B 

Table  8 — Minimum  size 

49.4-B 

Table  7 — Minimum  size 

New  provisions  in  G.O.  95 

for  MHD  copper  and  for 
class  C  lines 

Conductor  splices 

49.4-C6 

Safety  factor 

49.4-C6 

Strength 

New  treatment  in  G.O. 

95 — See  also  Table  4 

Section  V 

High  voltage  markings — signs,  paint 

(  52.4-B4  J  Marking  combination  arms 

52.4- B 

New  provisions  in  G.O.  95 

1  52.4-C 

1 

Use  of  metal  crossarms 

52.5 

Grounding,  etc. 

52.6 

Grounding  for  support 

New  provisions  in  G.O.  95 

of  twin  circuits 

Crossarm  hardware — supply  lines 

52.7 

M/2-in.  min.  clearance — 

52.9 

New  provisions  in  G.O.  95 

grounding — etc. 

Pins,  dead  ends,  conductor  fasten- 

53.4 

Bonding 

53.4 

New  provisions  in  G.O.  95 

ings — supply  lines 

Transformer  lead  wires 

54.4-A3 

Minimum  clearance  above 

54.4-A3 

Reworded  in  and  clarified 

ground 

by  G.O.  95  Rule  53.3- 
Bla 

New  conditions  in  G.O.  95 

Supply  circuits  on  separate  crossarms 

54.4-Cl. 

a  Minimum  vertical  conduc- 

54.4-C4 

54.4-Clb  tor  clearance 

54.4-C5 

Triangular  or  vertical  configuration — 

54.4-Cl 

c  Circuit  arrangement  and 

54.4-C6 

Number  of  circuits  limited 

supply  lines 

conductor  clearances 

by  G.O.  95 

Buckarm  construction — supply  lines 

54.4-C2 

Conductor  clearances: 

New  provisions  in  G.O.  95 

( 1 )  on  arms  with  dual 
relationship,  and 

(2)  where  conductors  do 

not  cross 

Conductors  on  crossarm  brackets  and 

54.4-C3bClearances  from  other  con- 

New  provisions  in  G.O.  95 

extensions 

ductors 

Vertical  corners,  etc. — supply  lines 

54.4-C4 

0-750-volt  rack  construe- 

54.4-C6 

New  provisions  in  G.O.  95 

tion — Number  of  750- 

5,000 -volt  conductors 
limited 
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GENERAL  ORDER  NO.  95  | 

GENERAL  ORDER  NO.  64-A 

SUBJECT 

Rule 

Clearance  or  Other 

Rule 

Clearance  or  Other 

Remarks 

Number 

Requirement  Involved  1 

Number 

Requirement  Involved 

Clearances  between  lead  wires,  drip 

54.4-C6 

Min.  clearances  for  differ- 

54.4-H 

New  and  revised  provisions 

loops,  etc.,  and  other  conductors 

ent  voltage  wires 

in  G.O.  95 

Conductor  clearances  at  crossings. 

54.4-C7 

Increase  with  voltage  above 

54.4-C9 

New  provision  in  G.O.  95 

etc. 

68,000  volts 

Conductor  clearances  from  center 

54.4-D2 

Increase  with  voltage  above 

54.4-D3 

line  of  pole 

46,000  volts 

Corner-horizontal  configuration — sup- 

54.4- D7 

Increased  conductor  clear- 

No  provision  for  in  G.O. 

ply  lines 

a  nee  from  pole 

64-A 

Rural  lines — more  than  7,500  volts  at 

54.4-D8b4  ft.  min.  clearance  for 

pole  top 

0-750  volts  rack  conduc- 

Not  permitted  by  G.O. 

tors  without  guard  arm 

64-A 

Grounded  metal  boxes  and  equip- 

54.4-G 

3  ft.  min.  clearance  above 

54.4-1 

No  provision  for  in  G.O. 

ment 

conductors 

54.6-C 

64-A 

Conductors  attached  to  bridges,  etc. 

54.4-H 

Min.  clearances  for  unpro- 

54.4- E 

New  provisions  in  G.O. 

tected  0-20,'000-volt  con¬ 
ductors 

95 

Unprotected  vertical  and  lateral  con- 

54.6-A 

Min.  clearances  from  other 

f  54.4-DI 

Open  wire  drops,  etc 

New  and  revised  clear- 

ductors 

conductors 

I  54.4-D2 

1  54.9-A 
[  58.3-B 

a'nces  in  G.O.  95 

Ground  wires 

54.6-B 

Min.  size  No.  8  MHD 

New  provision  in  G.O.  95 

copper  except  trans¬ 
former  grounds  must 
be  larger 

Vertical  runs 

54.6-D 

Covering  if  more  than  15 

54.6-A 

New  and  revised  provision* 

or  18  in.  from  pole 

in  G.O.  95 

Vertical  risers 

54.6-E 

(  Covering  if  more  than 

54.6-B  1 

New  and  revised  provisions 

)  15  or  18  in.  from  pole 

(  Metal  shielded  cable  al- 
f  lowed  for  section  X 

in  G.O.  95 

Terminals  of  risers  and  runs 

54.6-F 

Conductor  clearances,  etc. 

58.1 

New  and  revised  provision* 

in  G.O.  95 

Hardware  clearances  from  ground 

54.6-G 

Minimum  11/2  in. 

54.4-J 

No  clearance  stated 

wires,  metal  sheaths,  metal  con¬ 
duits,  etc. 

Climbing  space — conductors  in  ver- 

54.7- A 1 

Location  and  sizes  for  vari- 

54.7- A 1 

New  provisions  in  G.O.  95 

tical  configuration 

ous  voltage  classes 

Climbing  space  obstructions 

54.7-A4 

Potheads  and  some  dead 

54.7-A4 

New  provisions  In  G.O.  95 

ends  not  allowed  in 
climbing  space 

Working  space  obstructions 

54.7-B2 

Certain  obstructions  speci- 

54.7-B 

None  specified 

fied 

Supply  service  drops — clearances 

54.8-BI 

Above  thoroughfares — pub- 

54.8-A2 

New  and  revised  provisions 

54.8-B2 

lie  and  private 

in  G.O.  95 

54.8-B3 

Above  areas  accessible  to 

54.8-A2 

New  and  revised  provision* 

pedestrians 

in  G.O.  95 

54.8-B4 

Above  buildings 

54.8-A6 

New  and  revised  provision* 

in  G.O.  95 

54.8-ClbFrom  conductors  supported 

36 

Table  2,  Cases  8,  9 

Entirely  new  treatment 

on  same  pole 

and  1 6 

54.8-C6 

From  750-7,500-volt  con- 

Table  2,  Case  10, 

Modified  provision  in  G.O. 

ductors  on  same  pole. 
Table  2,  Case  10,  Col- 

Column  D 

95 

umn  D 

Low  voltage  racks,  0-750-volt  con- 

54.9- Bl 

21/2  in.  min.  clearance  from 

54.9-B3 

3  in.  min.  clearance  from 

ductors 

54.9-B2 

pole 

Number  of  conductors  and 

pole 

No  provisions 

attachments 

54.9-C2 

Bare  conductors 

54.9- Bl 

Weather  proof  covering  re 

quired 

54.9-D 

Span  lengths  and  vertical 

54.9-B2 

Span  lengths  and  vertical 

Various  changes  by  G.O. 

separation 

separation 

95 

54.9-E 

Guard  arm 

54.9-B2 

Guard  arm 

Various  changes  by  G.O. 
95 

Various  changes  by  G.O. 

54.9-F 

Climbing  space  —  obstruc- 

54.9- B4 

Climbing  space 

tion 

95 

Guys — supply  line 

56.4-A 

Clearances  above  ground 

New  and  modified  provi- 

56.4-C 

Clearances  from  conductors 

sions  in  G.O.  95 

56.4-D 

Clearances  from  span  wires 

56.4-A 

Clearances— general 

and  other  guys 

56.4-A 

Clearances 

New  and  modified  provi- 

sions  in  G.O.  95 

m 

56.4- E 

Clearances  passing  poles 

56.4-A 

Clearances 

New  provisions 

56.4-F 

Clearance  from  transform- 

New  provisions 

er  coses 

56.6 

When  Insulation  is  required 

New  provisions 

or  not  permitted 

56.7 

Where  insulators  are  to  be 

56.6-D 

Location  of  insulation 

New  and  modified  provi- 

placed 

sions  in  G.O.  95 

56.9 

Protection  of 

56.8 

Protection  of 

Modified  by  G.O.  95 
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SUBJECT 

Rule 

Clearance  or  Other 

Rule 

Clearance  or  Other  ] 

Remarks 

Number 

Requirement  Involved  1 

Number 

Requirement  Involved 

Cables — supply  lines 

57.4-F 

Conditions  where  support- 

57.4-A 

Clearances  of  open  wire 

New  provisions  in  G.O.  95 

ed  on  crossarms 

conductors 

Street  lighting  circuits — constant 

58.2-A 

Classification  account  volt- 

New  provision  in  G.O.  So 

currents 

age  limitation 

Street  lighting  lead  wires 

58.2-C 

Clearances  and  supports 

58.3-B 

New  and  modified  provi- 

sions  In  G.O.  95 

Transformers 

58.3-A 

Not  permitted  on  pole  top 

No  specific  provision 

New  provision  in  G.O.  95 

extensions 

58.3-Bla 

Clearances  of  lead  and  bus 

58.4-D 

Lead  wires  and  ground 

New  and  modified  provi- 

wires  above  ground 

58.4-F 

clearances 

sion  in  G.O.  95 

58.3-Bl  b  Clearances  of  case  above 

58.4-F 

New  and  modified  provi- 

58.3-B3 

ground 

sion  in  G.O.  95 

58.3-B4 

Clearances  of  cases  from 

58.4-A 

Location  of  transformers 

New  and  modified  provi- 

conductors 

sion  in  G.O.  95 

58.3-B5 

Clearance  of  cases  from 

New  provisions  in  G.O.  95 

hardware 

58.3-C3 

Grounding  and  bonding  of 

New  and  modified  provi- 

cases 

sions  in  G.O.  95 

Capacitors 

58.4 

Location:  lead  wires,  etc. 

No  specific  provisions — 

only  general 

Section  VI 

Warning  signs — supply  line  towers 

65 

Location  8  to  20  ft.  above 

68 

Location  8  ft.  (approx.) 

1 

ground 

above  ground 

Section  VII 

Auxiliary  feeder  cables 

74.4G3 

Clearance  from  span  wire 

77.6-A3 

Clearance  from  span  wire 

Modified  by  G.  O.  95 

2'/2-I8  in. 

18  in.  min. 

Positive  and  negative  contact  con 

77.6-A3 

Min.  clearance  and  insula- 

No  specific  provisions 

ductors 

tion 

Foreign  conductors  attached  to  trol- 

78.3 

Conditions,  clearances. 

No  specific  provisions 

ley  line  facilities 

strengths,  etc. 

Section  VIII 

Buck  arm  construction — vertical  clear- 

84.4-CI 

Min.  6  In.,  except  0  where 

84.4-CI 

Min.  9  in. 

ance  of  conductors 

wires  do  not  cross 

Local  exchange  lines  on  crossarms  at 

84.4-DI 

9  in.  min.  conductor  clear- 

84.4  DIa 

Min.  15  in. 

pole  top — rural  districts 

ance  from  center  line  of 
pole 

Cables  attached  to  poles — betwee 

n 

84.4-Dl 

Climbing  space 

No  provision  for 

crossarms 

Colinear,  conflicting  or  crossing  lines 

84.4-D3 

Climbing  space 

New  provisions  in  G.O.  95 

Climbing  space — poles  at  line  angles 

84.4-D5 

161/2  and  27/2  in.  min.  with 

No  provisions  for 

conditions 

Vertical  runs — joint  poles 

84.6-D 

Min.  6  ft.  covering  below 

84.6  A 

Min.  8  ft.  covering  below 

supply  wires 

supply  wires 

Risers — joint  poles 

84.6-E 

Min.  6  ft.  covering  below 

84.6- B 

Min.  8  ft.  covering  below 

supply  wires 

supply  wires 

Climbing  space — buck  arm  construe- 

84.7-B 

Dimensions  for  various  arm 

84.7-A3 

Entirely  rearranged 

tion 

combinations 

Climbing  space  obstruction 

84.7-E 

Terminal  boxes,  messengers. 

84.7-A4 

New  and  revised  provisions 

guys,  etc. 

in  G.O.  95 

Service  drop  attachments  to  pole 

84.8-B2 

Two  sides  of  pole  only 

84.8-A3c  No  provisions  for 

New  and  revised  provisions 

surface 

Space  for  and  number 
drive  hooks,  etc. 

in  G.O.  95 

Service  drop  clearances 

84.8-Cl 

Above  public  thoroughfares 

84.8-A2 

Above  thoroughfares 

Modified  prov.  in  G.O.  95 

84.8-C2 

Above  private  driveways. 

84.8-A2 

Above  private  driveways 

New  and  revised  prov.  in 

etc. 

G.O.  95 

84.8-C3 

Above  pedestrian  areas 

New  provisions  in  G.O.  95 

84.8-D 

Between  conductors  on 

84.8-A3 

New  provisions  in  G.O.  95 

same  pole,  etc. 

Guys 

86.4-A 

Clearances  above  ground 

86.4-A 

Clearances — general 

New  and  modified  provi- 

sions  In  G.O.  95 

86.4-C 

Clearances  from  conductors 

86.4-A 

Clearances — general 

New  and  modified  provi- 

sions  in  G.O.  95 

86.4- D 

Clearances  from  span  wires 

86.4-A 

Clearances — general 

New  and  modified  provi- 

and  other  guys 

sions  in  G.O.  95 

86.4- E 

Clearances  passing  poles 

86.4-A 

Clearances — general 

New  provisions  in  G.O.  95 

86.6 

When  to  be  insulated 

86.6-D 

Location  of  insulators 

New  and  modified  provi- 

sions  in  G.O.  95 

86.7 

Where  to  be  insulated 

86.6- D 

Location  of  Insulators 

New  and  modified  provi- 

sions  in  G.O.  95 

86.9 

Protection  of 

86.7 

Protection  of 

Modified  prov.  in  G.O.  95 

Cable 

87.1 

Definition  of 

None  given 

New  provision  in  G.O.  95 

87.4 

Clearances  —  same  as  for 

New  provision  in  G.O.  95 

open  wire  with  certain 
exceptions 

Private  communication  circuits 

89.2 

Class  "C"  voltage  and 

20.5-A3 

May  be  operated  as  class 

Section  IX 

power  limitations  are  re¬ 
quired 

“L"  circuit 

Hardware  clearances 

91.4 

References  to  appropriate 

sections 
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SUBJECT 

GENERAL  ORDER  NO.  95  I 

GENERAL  ORDER  NO.  64-A 

Remarks 

Rule  Clearance  or  Other 

Number  Requirement  Involved  I 

Rule  Clearance  or  Other 

Number  Requirement  Involved 

Communication  conductors — open 
wire 

Supply  drop  loops 

Street  lighting  equipment 

92.1- C  Permitted  to  be  attached 

to  poles  same  as  cables 

92.1- F3  Min.  clearances  from  com¬ 

munication  conductors 

92.1- F5  Horizontal  clearance  from 

messengers  in  lieu  of 
vertical 

No  provision 

No  provision 

No  provision 

Section  X 

Spliced  and  stubbed  poles 

101.2  Permitted  in  Grade  "B"  at 

crossings 

101.2  Not  permitted  in  Grade 

"B"  crossings 

Conductor  splices 

103.1 -A  Not  permitted  in  Grade 
"A"  at  crossings 

103.1 -A  Not  permitted  in  any  cross¬ 
ings 

Section  XI 

Spliced  and  stubbed  poles 

1  1  1.3  Permitted  In  supply  lines  in 

Grade  "B"  at  crossings 

II  1.3  Not  permitted  in  Grade 

"B"  crossings 

Conductor  splices 

II3.I-A  Not  permitted  In  Grade 
"A"  at  crossings  or  in 
Class  C  lines  in  Grade 
"B"  at  crossings 

1  13.1 -A  Not  permitted  in  any  cross¬ 
ings 

QmMionA,  and  Answers 


Qi’Kstion:  Please  explain  just  why 
a  1  hp.  type  KA,  repulsion  start  induc¬ 
tion  run  motor,  having  a  normal  full¬ 
load  speed  of  1,750  rpm.,  would  run  at 
about  2.800  rpm.  after  the  short-circuit¬ 
ing  device  has  been  removed  from  the 
governor  mechanism. 

Answer:*  A  repulsion  induction 
motor,  le.ss  the  short-circuiting  mecha¬ 
nism,  is  nothing  more  than  a  repulsion 
motor,  which  is  very  similar  in  charac¬ 
teristics  to  what  is  commonly  called  a 
series  motor.  As  you  know,  a  series 
motor  is  quite  unstable  and  operates  at 
a  much  faster  speed  unloaded  than  it 
does  at  full-load.  A  repulsion  motor 
operates  in  a  very  like  manner  and  the 
only  thing  which  limits  the  speed  of  the 
armature  is  the  wind  resistance,  bear¬ 
ing  friction,  and  the  amount  of  power 
required  to  drive  the  rotating  mass  at 
whatever  speed  it  may  be  turning.  In 
other  words,  an  armature  under  these 
circumstances  might  turn  up  to  such  a 
speed  that  it  would  fly  apart;  in  fact 
they  have  been  known  to  do  so.  I  am 
of  the  opinion  that  if  you  check  several 
motors  of  1  hp.  rating  operating  under 
these  conditions  no  two  of  them  would 
operate  within  50  rpm.  of  each  other. 

There  is  another  type  of  1  hp.  single¬ 
phase  motor  that  is  called  a  repulsion 
induction  motor,  which  operates  at  full 
load  as  both  repulsion  and  induction, 
or  what  might  be  called  a  combination 
motor.  If  you  checked  one  of  these 


•  Question  answered  by  L.  B.  LonK,  Waemer 
Electric  Corp. 


motors  at  no-load  you  would  find  that 
it  operates  about  100  rpm.  above  syn¬ 
chronous  speed.  Here  is  a  case  in 
which  the  repulsion  characteristics  are 
trying  to  drive  the  rotor  at  a  high  speed 
but  are  held  back  by  the  fact  that  the 
induction  characteristic  tends  to  slow  it 
down  after  passing  synchronous  speed. 

Question:  What  is  the  equivalent  of 
one  horsepower-year  in  terms  of  (a) 
barrels  of  fuel  oil,  (b)  tons  of  coal  and 
(c)  M.c.f.  of  natural  gas? 

Answer:  Many  variables  affect  the 
answer  to  this  question.  Average  figures 
may  be  arrived  at  by  making  certain 
basic  assumptions.  For  the  answers 
computed  below  it  is  assumed  that  a 
steam-electric  generating  plant  overall 
efficiency  of  500  kwh  per  bbl.  of  fuel 
oil  is  reasonable.  With  such  an  installa¬ 
tion  and  with  fuel  oil  having  a  heat 
value  of  6.250,000  B.t.u.  per  bbl.  one 


This  department  has  been  set 
up  to  answer  technical  queries 
submitted  to  the  "experts"  in  the 
recent  PCEA  quizzes  and  to  the 
Electrical  Maintenance  Engineers' 
Association  of  California  and  to 
give  answers  to  questions  sent  to 
the  editors  from  time  to  time. 
Reader's  queries  will  be  submitted 
to  men  best  qualified  to  answer 
them,  as  were  those  turned  in  dur¬ 
ing  the  "Information  Please"  quiz 


hp.-year  would  be  equal  to  13.07  bbl. 
of  oil.  For  coal  having  an  average  heat 
value  of  12,500  B.t.u.  per  lb.  one  hp.- 
vear  would  be  the  equivalent  of  3.27 
tons  of  coal.  For  natural  gas  having  a 
heat  value  of  1,100  B.t.u.  per  cu.  ft., 
one  hp.-year  would  be  the  equivalent 
of  74.26  M.c.f.  of  gas.  Such  things  as 
differences  in  combustion  efficiency, 
power  for  coal  and  ash  handling,  etc., 
are  neglected  as  being  within  the  range 
of  the  B.t.u.  content  of  coal  and  natural 
gas  at  specific  locations. — J.  S.  M. 

DelermininK  Kw.  or  Hp.  Demand  by 
Disk  Revolutions  of  KWH  Meier 

It  is  often  necessary  to  determine  the 
momentary  kw.  of  hp.  demand  in  a  sys¬ 
tem,  or  some  part  of  a  system.  The 
demand  of  added  load  may  also  be 
determined. 

The  demand  may  be  found  by  count¬ 
ing  the  disk  revolutions  for  one  minute 
and  computing  by  the  following  for¬ 
mula.  For  more  accurate  results,  count 
the  rpms  three  times  and  average. 
Formula 

Watts  demand  —  Disk  rpm.  X  disk  X  trans¬ 
former  ratios  X  60. 

Watts 

Kw.  demand - 

1000 

Watts 

Hp.  demand - 

746 

Hp.  demand  —  kw.  X  1.3405. 

Example 

Disk  rpm.  —  34. 

Disk  K  — 2.4. 

Current  transformer  ratio  —  50  to  I. 

Solution 

Watts  demand  —  34  X  2.4  X  50  X  60 
=  244.800  watts. 

Kw.  demand  —  244.8  kw. 

Hp.  demand  —  244.8  X  1.3405 
=  328.15  hp. 

The  disk  K  will  be  found  on  disk  or  name 
plate.  The  disk  K  represents  the  number  of 
watt  hrs.  for  one  revolution  of  disk. 

If  potential  transformers  are  also  used  to 
reduce  the  voltage  of  circuit  metered,  the 
product  must  be  multiplied  by  the  transformer 
ratio  also;  ie.  1 10-volt  meter  on  440-volt  cir¬ 
cuit,  multiply  by  4. 
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NORTHWEST  ELECTRIC  LIGHT  &  POWER  ASSOCIATION 
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SUBJECT:  Electric  Furnace 

CUSTOMER:  U.  S.  Bureau  of  Mines,  Salt  Lake  City 

TYPE  OF  OPERATION:  Experiment  Station 

SERVICE  COMPANY:  Utah  Power  &  Light  Company 

Prepared  by  Ray  L.  Davis 
for  the  Industrial  Section 


Photo  courtesy  Metnllurgical  Division.  V.  S.  Hureau  of  Mines,  Salt  Lake  City,  I’tah 


Equipment  and  Operating  Data 

A  2(X)-kva.  three-phase  electric  arc 
furnace  is  used  at  the  Salt  l^ake  Ex|)eri- 
ment  Station,  U.  S.  Bureau  of  Mines, 
primarily  for  the  matte  smelting  of  re¬ 
fractory  manganese  ores  which  are  not 
amenable  to  other  forms  of  concentra¬ 
tion. 

This  furnace  will  handle  a  charge  of 
300  pounds  of  manganese  ore  plus 
fluxes  and  reducing  reagents  and  will 
melt  such  a  charge  in  about  two  hours. 
Under  normal  conditions  of  operation 
at  the  station,  three  of  such  melts  are 
made  in  an  eight-hour  shift.  The  oper¬ 
ating  temperature  of  the  furnace  is 
controlled  at  any  desired  temperature 
in  the  range  of  from  1,200°  C.  to 
1,650°  C.  Three  2V2-inch  carbon  elec¬ 
trodes  are  used. 

Products  of  a  melt  of  manganese  ore 
are  slag,  manganese  matte,  and  metal¬ 
lic  iron.  The  manganese  matte  is  later 


refined  to  give  a  high-grade  manganese 
product  containing  only  small  amounts 
of  impurities.  The  metallic  iron  is  in 
a  crude  form,  hut  is  suitable  for  rough 
castings. 

The  furnace  is  fed  from  a  4,000-volt 
service  by  means  of  a  special  2(K)-kva. 
three-|)hase  transformer  and  is  complete 
with  a  special  control  switchboard  con¬ 
taining  meters,  tem|)erature  indicator, 
and  manual  and  automatic  control  de¬ 
vices.  Its  normal  operating  current  is 
1,4(M)  amp.  at  7.5  volts. 

Recognized  Advantages 

This  furnace  is  preferable  to  other 
types  of  installations  for  the  purpose 
to  which  it  is  put  for  a  number  of 
reasons,  most  important  of  which  are: 

1.  Its  brick  lining  (silica,  magnesite 
or  graphite!  with  a  water-cooled  shell 
resists  the  corrosive  action  of  the  melt 
which  is  ordinarily  destructive  to  the 
crucibles  of  other  types  of  furnaces. 


2.  This  furnace  provides  the  desira¬ 
ble  feature  of  the  application  of  the 
heat  to  any  place  in  the  charge. 

Before  the  installation  of  this  arc 
furnace  was  completed,  the  matte  smelt¬ 
ing  |)rocess  was  attem|)ted  with  refrac¬ 
tory  tv|)e  gas  furnaces.  These  attempts 
were  unsuccessful  due  to  the  fact  that 
with  the  gas  furnace,  l,5f)0°  C.  was  the 
maximum  temperature  which  it  was  pos¬ 
sible  to  attain  and  that  the  heat  could 
not  be  applied  at  the  desired  places  in 
the  charge;  thus  electricity  has  again 
solved  a  difficult  problem  for  the  U.  S. 
Bureau  of  Mines  in  this  currently  vital 
I>hase  of  its  work. 

Installation  and  Operation  Costs 

Cost  of  the  installation  is  not  avail¬ 
able  due  to  the  fact  that  so  many  spe¬ 
cial  features  are  embodied  that  its  cost 
would  be  meaningless  when  ap[)lied  to 
other  applications  of  this  type  of 
furnace. 
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PGE  Scores  With  Quiz  Contest 

New  type  institutional  advertising  campaign 
tells  utility's  story  to  children  and  parents 


((  T  USED  to  hear  my  dad  talk  about 
I  ‘big  business’  and  how  the  elec- 
trie  company  made  lots  of 
money  by  overcharging  the  public,  hut 
now  that  I’ve  learned  something  about 
the  tremendous  investment  and  expense 
involved,  the  few  dollars  my  dad  pays 
each  month  sound  awfully  reasonable.” 

This  was  a  16-year-old  boy’s  answer 
to  the  question,  “Has  your  idea  of  the 
electric  business  changed  since  you 
have  entered  the  PGE  Quiz  contest?” 
Another  answered  the  question  this  wav: 

“The  electric  business  was  just  a  lot 
of  live  wires  running  along  the  road 
and  hills  to  pay.  Now  I  know  it  is  a  lot 
of  ‘live’  men  and  a  tremendous  amount 
of  equipment  working  hard  24  hours  a 
day.  Gee!  What  would  we  do  without 
vou  fellows  and  electricity?” 

These  are  evidences  of  favorable  re¬ 
sults  from  one  of  the  most  unique  in¬ 
stitutional  advertising  cam|)aigns  con¬ 
ducted  by  an  electric  utilitv  in  many  a 
year.  Grade  and  high  school  boys  and 
girls  in  the  company’s  wide-spread  ter¬ 
ritory  were  invited  to  enter  a  quiz  con¬ 
test  conducted  by  mail  to  compete  for 
attractive  prizes,  and  when  the  18,000 
who  entered  during  the  six-month 
period  read  the  Contest  Helps  monthly, 
they  found  that  they  had  painlessly 
received  a  six-lesson  course  in  the  op¬ 
eration  of  the  public  utility  business. 
Four  hundred  forty-four  of  them  re¬ 
ceived  prizes  consisting  of  radios.  lES 
student  lamps  and  electric  clocks,  and 

12  top  winners  found  themselves  in  one 
of  Oregon’s  most  picturesque  dude 
ranches  for  a  fully  paid  week’s  vaca¬ 
tion  in  June. 

On  the  credit  side  of  the  com|)any’s 
account  in  the  campaign  ledger  were  a 
host  of  ap|)reciative  kids  and  conse¬ 
quently  parents,  a  number  of  new  con¬ 
tacts  with  customers  who  had  come  to 
the  office  to  inquire  about  the  campaign, 
reams  of  favorable  newspaper  pub¬ 
licity,  and  a  certain  number  of  both 
youngsters  and  adults  whose  knowledge 
about  the  utility  business  had  in¬ 
creased  many-fold  with  its  consequent 
understanding  of  utility  problems  and 
a  new  appreciation  of  Portland  General 
Electric  Co.  as  an  organization  of 
human  beings  doing  a  worth  while  job 
in  the  community. 

To  make  the  contest  equitable  for 
different  age  groups,  the  company  di¬ 
vided  the  contestants  into  two  groups: 
one  8  to  12  years  of  age,  and  the  other 

13  to  18.  Identical  prizes  were  offered 


in  each  age  group,  the  grand  })rize  each 
month  being  the  dude  ranch  vacation. 
The  next  four  highest  in  each  group 
received  radios;  the  next  13  received 
electric  alarm  clocks;  and  the  next  20, 
lES  study  lamps.  Thus  76  prizes  were 
given  away  every  month,  or  456  for  the 
six-month  period. 

In  November  1941,  the  companv  be¬ 
gan  mailing  folders  announcing  the  con¬ 
test  to  every  home  it  served  and  adver¬ 
tising  the  contest  in  the  newspapers. 
Northwestern  Electric  Co.,  competitive 
in  a  portion  of  the  territory,  cooperated 
bv  sending  the  announcement  to  each 
of  its  residential  customers.  It  was  esti¬ 
mated  that  72,000  children  of  eligible 
age  resided  in  the  territory  covered. 
The  first  month,  15,700  signed  cards 
registering  them  in  the  contest,  making 
them  recipients  of  the  monthly  Contest 
Helps,  and  permitting  them  to  submit 
an  entry  each  month  until  they  won  a 
dude  ranch  vacation.  Before  the  con¬ 
test  ended  in  May  1942,  registrations 
had  reached  18.000,  or  1  in  4  of  those 
eligible.  In  the  opening  month,  Decem¬ 
ber  1941.  there  were  6.750  entries,  and 
the  maximum  month  8,000  entries  were 
turned  in. 

To  all  registrants  there  was  sent  each 
month  a  pamphlet  titled  Contest  Helps. 
This  was  an  attractively  printed,  8^/0  x 
1 1  eight-page  booklet  with  text  and 
illustration.s.  Each  month  one  phase  of 
the  company’s  business  was  taken  iq> 
and  portrayed  in  story  form.  In  these 
stories,  four  fictitious  characters,  three 
boys  and  a  girl  from  9  to  17  years  of 
age,  were  taken  through  company  de¬ 
partments  bv  emnloyees  and  told  the 
storv  of  PGE.  This  story,  which  was 
unfolded  wholly  by  conversation  be¬ 
tween  the  book  characters  and  actual 
employees,  was  exceedingly  well 
worked  out.  furnishing  a  mass  of  infor¬ 
mation  with  human  interest  angles 
thrown  in  to  sustain  reader  interest. 

The  first  month’s  Contest  Helps,  De¬ 
cember  1941,  was  chiefly  historical, 
tracing  the  early  history  of  electric 
lighting  in  Portland  with  some  of  the 
colorful  personalities  of  that  day  who 
became  interested  in  the  business,  and 
roughing  out  the  evolution  of  Portland 
General  Electric  Co.  as  a  corporate 
business  enterprise.  The  second,  or  Jan¬ 
uary  issue,  told  the  story  of  genera¬ 
tion.  both  hydro  and  steam,  and  brought 
out  the  reasons  for  standby  plants.  The 
third  took  the  characters  in  the  story  to 
the  dispatcher’s  office  where  they  learned 
about  transmission  and  distribution  and 


had  dramatized  for  them  the  emergency 
service  operating  in  part  under  orders 
dispatched  by  short-wave  radio.  In  the 
next  issue,  one  of  the  power  salesmen 
told  his  make-believe  visitors  something 
about  the  industrial  uses  of  power  and 
the  different  classes  of  service  rendered 
by  the  company,  while  men  from  the 
distribution  department,  whom  the 
party  also  visited,  explained  the  mys¬ 
teries  of  transformers  and  other  ap¬ 
paratus.  In  the  next  issue,  the  group 
visited  the  maintenance  and  repair  de¬ 
partment  in  another  building  and 
learned  about  the  company’s  repair 
service,  meters  and  kindred  matters. 
The  last  issue  took  up  some  of  the 
economics  of  the  business,  touching  on 
the  continual  decrease  in  the  cost  of 
electric  service  as  against  the  rise  in  the 
cost  of  living,  the  company’s  revenues 
and  expenses,  distribution  of  the  gross 
revenue  dollar,  rates,  taxes,  safety  cam¬ 
paign,  length  of  service  of  employees, 
and  similar  items  of  public  interest. 
Throughout  the  entire  series  there  was 
no  “writing  down”  to  children,  and  yet 
the  technical  points  discussed  were  so 
written  as  to  be  meaningful  to  even  the 
younger  contestants. 

Each  month  10  questions  were  asked 
of  each  age  group.  These  questions  were 
based  on  the  Contest  Helps  issue  for 
that  month,  and  on  certain  material 
appearing  in  the  company’s  newspaper 
advertising  during  the  month,  which 
contestants  were  warned  to  watch.  Nine 
of  the  questions  could  be  answered 
specifically  in  a  word  or  two;  the  tenth 
asked  for  the  contestant’s  statement  in 
25  or  .50  words  on  some  question  such 
as  “What  use  of  electricity  in  your 
home  means  the  most  to  vou?  Whv?” 
or  “How  do  you  benefit  from  the  fact 
that  PGE  has  plants  for  making  elec¬ 
tricity  out  of  steam?”  or  “How  do  you 
benefit  because  PGE  has  servicemen, 
linemen  and  dispatchers  on  dutv  24 
hours  a  day?” — and  finally,  the  ques¬ 
tion  quoted  at  the  beginning  of  this 
article. 

The  considerable  job  of  judging, 
therefore,  was  reduced  to  consideration 
of  the  several  answers  to  the  last  ques¬ 
tion  on  each  month’s  quiz,  provided  the 
other  questions  had  all  been  answered 
correctly.  It  will  be  noted  that  emphasis 
in  the  last  question  was  on  the  effect  on 
“you,”  which  made  it  possible  for  each 
contestant  to  personalize  his  answer  and 
bring  the  problem  right  to  his  own 
door.  Some  amazing  an.swers  were  re¬ 
corded,  and  any  child  who  stepped  out 
of  the  routine,  bookish  kind  of  stereo¬ 
typed  answer  to  this  question  was  likely 
to  win  a  prize. 

One  hov  told  what  electricity  meant 
to  him  by  answering,  “Since  we  have 
our  electric  range,  grandma  bakes  more 
cookies  and  I  don’t  have  to  carry  in  any 
wood.”  The  farm  children  referred  fre- 
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Some  of  fhe  joy  which  PSE's  Quiz  Contest  brought  to  Oregon  and  Washington 
youngsters  is  reflected  in  the  face  of  Shirley  Ruth  Carey,  Dayton,  Ore.,  as  she 
smiles  her  thanks  to  Mel  Dunstan,  manager  of  company's  Yamhill  division.  George 
Sullivan  (left)  PGE  vice-president,  has  just  presented  a  radio,  second  high  award 


quently  to  electrically  pumped  water 
and  other  farm  chores  now  performed 
by  electricity.  City  children  stressed 
good  lighting  for  home  study  and  the 
use  of  electrical  appliances  to  aid  in 
house  work.  Some  looked  beyond  their 
own  home  use  and  called  attention  to 
the  fact  that  power  was  needed  for  run¬ 
ning  streetcars,  movie  theaters,  school 
lighting  and  heating,  and  other  uses  that 
affected  their  daily  lives  outside  their 
homes.  All  in  all  an  excellent  grasp  of 
the  fundamentals  of  what  power  serv¬ 
ice  means  to  a  community,  and  what 
it  takes  in  the  way  of  money,  equip¬ 
ment  and  man  power  to  operate  such  a 
service,  was  gained  by  the  contestants. 
Many  remarked  on  the  interesting  story 
told  by  the  little  pamphlets,  and 
thanked  the  company  for  the  opportun¬ 
ity  of  learning  about  the  business.  Here, 
for  instance,  is  one  boy’s  answer  to  the 
last  question  of  the  six-month  contest: 
“This  quiz  contest  has  been  like  study¬ 
ing  chapters  in  a  hook  on  electrical 
history.  A  true-life  story,  punch-packed 
with  power,  achievement,  industry, 
heroism,  and  business.  PGE’s  vast  or¬ 
ganization  that  manufactures,  main¬ 
tains  and  extends  the  uses  of  electricity, 
as  I  now  understand  it,  is  a  MIRACLE 
OF  MODERN  SCIENCE.” 

Before  the  contest,  the  company  was 
hopeful  that  winners  might  be  young¬ 
sters  who  did  not  have  radios,  lamus 
or  electric  clocks,  or  those  who  might 
never  have  the  opportunity  to  take  a 
dude  ranch  vacation.  As  a  matter  of 
fact,  most  of  the  winners  did  come  from 
middle  or  lower  income  families.  A  few 
never  had  owned  a  radio;  many  had  no 
electric  clocks  nor  modem  lELS  lamps  in 
their  homes.  One  winner  came  from  a 
large  family  whose  father  had  not  been 
working  on  account  of  ill  health  and 
whose  financial  condition  was  verv  bad. 
Employees  of  the  company  closely 
identified  with  the  campaign  took  an 
interest  in  this  case  and  supplied  the 
little  girl  with  a  complete  wardrobe, 
which,  with  the  radio  she  won,  brought 
some  unexpected  Christmas  cheer  to  the 
family.  Many  other  “pay-off”  incidents 
brightened  the  campaign  work  for  the 
companv  advertising  department,  head¬ 
ed  by  Melvin  Arnold,  advertising  man¬ 
ager. 

Cumulative  benefits  developed  from 
the  amount  of  newspaper  publicity 
given  to  the  awarding  of  prizes.  Each 
month  some  of  the  company  officials. 
James  H.  Polhemus,  pre.sident,  George 
E.  Sullivan,  and  Frank  M,  Warren,  Jr., 
vice-presidents,  and  division  managers 
and  top  department  heads  who,  inci¬ 
dentally,  were  not  featured  or  plaved 
up  in  the  Contest  Helps,  took  part  in 
the  distribution  of  prizes  to  the  top  five 
winners  in  each  age  group.  Usually  a 
little  party  was  planned,  either  a  din¬ 
ner  or  theater  party,  at  or  after  which 


prizes  were  given  out  by  the  executives. 
Winners  of  clocks  and  lamps  received 
telegrams  from  the  president  announc¬ 
ing  their  having  won  the  prize  and  the 
prize  itself  was  delivered  to  their  homes. 
All  this  resulted  in  constant  newspaper 
publicity  with  pictures  and  stories,  and 
many  a  youngster  and  his  parents  came 
to  understand  that  utility  executives 
were  not  just  “hig-shots”  who  isolated 
themselves  behind  mahogany  desks, 
hut  were  real  folks  who  could  unbend 
and  have  fun  like  anybody  else. 

The  company  is  well  .satisfied  with 
the  results,  believing  this  to  have  been 
the  most  successful  institutional  cam¬ 
paign  it  has  ever  undertaken. 

[Next  month's  issue  will  report  an-1 
other  quiz  contest — one  conducted  I 
hy  San  Diefco  Gas  &  Electric  Co.  J 


"Ghost '  Dinner  Slated 

A  “ghost”  dinner  of  the  radio  and 
appliance  trade  will  be  included  in  the 
annual  fall  market  of  W'estern  Mer¬ 
chandise  Mart,  San  Francisco,  Aug,  3-8. 
While  radio  and  appliances  have  been 
taken  out  of  production  for  the  dura¬ 
tion,  and  remaining  stocks  have  been 
generally  distributed  to  the  dealers, 
dealers  and  .salesmen  still  require  first 
hand  information  from  government 
agency  officials  as  to  recent  rulings  af¬ 
fecting  prices,  allocations,  priorities. 
The  dinner,  on  Wednesday  evening. 


Aug.  5,  then,  will  he  addressed  by 
s|)eakers  from  such  government  agencies 
and  by  appliance  industry  leaders  who 
will  outline  future  policies  and  trends. 

Former  appliance  distributors  and 
factory  representatives  still  having  of¬ 
fices  or  displays  in  the  mart  will  be  on 
hand  that  week  to  discu.ss  such  prob¬ 
lems  with  dealers.  Many  distributors 
have  augmented  their  lines  with  house- 
wares  and  specialties  selected  with  an 
eve  to  aiding  their  former  appliance 
dealers  to  remain  in  business. 

Another  dinner  meeting  of  interest 
will  be  the  conference  dinner,  Tuesday 
evening,  Aug.  4,  at  which  a  panel  of 
government  and  trade  leaders  will  dis¬ 
cuss  the  various  aspects  of  the  w'ar- 
worker  housing  market. 

•  Thompson  &  Homes,  Ltd.,  distribu¬ 
tor  of  electrical  merchandise  lines  in 
the  San  Diego  area,  particularly  Philco, 
ABC  and  Royal,  has  taken  on  and  is 
displaying  at  its  showrooms  in  the  West¬ 
ern  Merchandise  Mart  during  fall  mar¬ 
ket  week,  Aug.  3-8,  the  supplementary' 
lines  it  has  taken  on  for  distribution 
during  the  war  to  help  dealers  stay  in 
business.  Included  are  a  line  of  black¬ 
out  shades,  hampers,  baby  carriages, 
juvenile  furniture,  bath  scales,  poli.shes. 
waxes,  enamels  and  paints,  bridge  and 
coffee  tables,  occasional  furniture  and 
mirrors,  chairs,  dinettes,  and  ice  refrig¬ 
erators,  according  to  announcement  to 
the  trade  made  by  Caleb  Sharrah,  vice- 
president  and  general  manager. 
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Hughes  Award  Goes  to  PG  &  E 

Leadership  in  range  campaign  basis  for  award;  com¬ 
pany's  "Duration-ize"  program  is  now  rolling 


HUGHEIS  Award  for  outstanding 
achievement  in  the  promotion  of 
domestic  electric  cooking,  was 
conferred  June  11,  upon  Pacific  Gas 
and  Electric  Co.,  at  the  annual  conven¬ 
tion  of  the  Edison  Electric  Institute, 
held  at  New  York  City.  Recipient  of 
the  Hughes  trophy  and  award  on  be¬ 
half  of  R.  E.  Fisher,  vice-president  in 
charge  of  public  relations  and  sales  for 
PG  and  E,  was  B.  W.  Reynolds,  man¬ 
ager  of  domestic  sales. 

George  A.  Hughes,  Hotpoint  board 
chairman,  known  as  the  “father  of  the 
electric  range,”  made  the  presentation, 
paying  tribute  to  tbe  utility  for  its  work 
of  spreading  conveniences  of  electric 
service  to  the  remotest  sections  of  t!ie 
large  territory  it  serves.  He  also  de¬ 
clared  that  his  company,  after  making 
and  selling  more  than  a  million  electric 
range!>  for  the  comfort  and  convenience 
of  American  homes,  is  now  “devoted 
exclusively  to  the  manufacture  of  ap¬ 
pliances  intended  to  furnish  discomfort 
and  inconvenience  to  the  enemies  of 
America.” 

Basis  upon  which  the  award  was 
made  to  PG  and  E  was  that  it  provided 
leadership  for  the  first  large  scale,  ter¬ 
ritory-wide  all-industry  electric  range 
campaign  to  be  held  in  its  area.  Dur¬ 
ing  this  cam|>aign  year  8,334  electric 
ranges  were  sold,  a  46%  increase  in 
sales  over  1940.  Over  80%  of  the  total 
were  sold  by  dealers,  whose  sales  in¬ 
creased  60%,  and  whose  advertising  in- 
crea.sed  260%  over  1940,  largely  as  a 
result  of  a  cooperative  advertising  plan 
by  which  the  company  paid  1 '3  of  the 
dealers’  electric  range  advertising. 


Every  available  promotional  and  ad¬ 
vertising  medium  was  used,  including 
traveling  show  rooms,  model  kitchen 
displays  in  30  fairs  and  exhibits,  105 
cooking  schools,  plus  77  cooking  schools 
sponsored  by  dealers  and  newspapers, 
floor  and  window  dis|)lays  in  85  com- 
|)any  offices,  special  window  display 
.service  furnished  without  charge  to  2(M) 
qualified  electric  range  dealers,  a  total 
of  867  such  window  displays. 

“This  successful  and  |)rofitable  ac- 
com[)li.shment  was  realized  through 
whole-hearted  cooperation  and  hard 
work  on  the  part  of  all  branches  of  the 
electrical  industry,”  declared  O.  R. 
Doerr,  general  sales  manager  on  learn¬ 
ing  of  the  award. 

“Duralion-iz;**’ 

In  June  too  that  company’s  war-time 
program  to  keep  appliances  serving  be¬ 
gan  to  roll.  With  its  catchy  copyrighted 
slogan,  “Duration-ize  your  a|)pliances 
with  timely  repair,”  a  cooperative  ad¬ 
vertising  program  with  dealers  was 
initiated.  All  the  planning  and  organi¬ 
zation  cu.stomary  to  a  sales  campaign 
was  devoted  to  this  service  and  repair 
drive  which  had  as  its  aims: 

To  enable  appliance  users  to  "duration-ize" 
their  aopliances  so  that  they  may  not  be  de¬ 
prived  of  the  vital  services  which  they  render 
during  the  war. 

To  create  a  new  type  of  business  which  might 
be  of  some  assistance  in  helping  reliable  appli¬ 
ance  dealers  survive  the  war  period. 

To  assist  manufacturers  to  keep  the  trade 
name  of  their  appliances  in  public  favor  during 
this  perTod  when  new  appliances  will  be  difficult 
or  impossible  to  obtain.  The  customer's  ability 
to  keep  his  appliances  in  good  operating  condi- 


Seorge  A.  Hughes,  (left)  Hotpoint  board 
chairman,  presents  the  Hughes  Award  to 
B.  W.  Reynolds,  representing  PG  and  E 

tion  will  unquestionably  influence  his  opinion  of 
t'  o  b.'ands  involved. 

In  organizing  this  campaign  manu¬ 
facturers  and  su|)pliers  of  appliances 
were  railed  together  June  5  to  coordi¬ 
nate  their  own  repair  programs  to  this 
all-industry  promotion.  Dealers  then 
were  apprised  of  the  program,  told  of 
the  conditions  to  be  met  to  qualify  as 
an  authorized  repair  service  dealer, 
told  of  the  advantages  to  themselves  in 
these  terms: 

The  coordinated  industry  repair  service  pro- 
oram,  designed  to  help  you  turn  a  critical  con¬ 
dition  into  an  opportunity,  to  adjust  profitably 
your  business  to  present-day  needs: 

1.  Will  provide  you  with  a  needed  activity 
to  supplement  restricted  appliance  profits. 

2.  Will  increase  your  store  traffic  and  stimu¬ 
late  the  sale  of  reconditioned  appliances  and 
of  the  new  merchandise  which  remains  in  your 
stock. 

3.  Will  maintain  public  interest  in  all  appli¬ 
ances  and  in  the  specific  brand  names  you 
carry. 

4.  Will  establish  your  store  as  a  dependable 
repair  service  headquarters  where  customers 
may  be  assured  of  good  workmanship,  fair 
prices  and  prompt  service. 

5.  Will  present  you  with  an  opportunity  to 
make  extra  profit  on  appliance  repair  and  re¬ 
conditioning  services. 

6.  Will  enable  you  to  help  appliance  users 
in  your  community  preserve  the  health  and 
comfort  standards  of  American  home  life  dur¬ 
ing  this  critical  period. 

To  comply  the  dealer  was  required  to 

1.  Comply  with  the  qualifications  established 
by  the  manufacturer  or  wholesale  supplier  for 
authorized  repair  service. 

2.  Maintain  a  place  of  business  open  contin¬ 
uously  during  normal  business  hours  of  each  day 
to  serve  the  public  in  connection  with  repair 
and  service  transactiorns. 

3.  Have  available  the  facilities,  parts,  and 
personnel  to  render  a  satisfactory  repair  service 
on  the  appliances  for  which  he  is  authorized. 

4.  Agree  to  guarantee  repair  service  work 
for  a  period  of  at  least  90  days. 

When  so  authorized  by  tbe  manufac¬ 
turer  or  distributor,  checked  by  a  PG 
and  E  field  representative  for  compli¬ 
ance  with  the  above,  the  dealer  was 
furnished  an  identifying  decalcomania 
sign  for  his  window,  a  window  display 


Last  month  this  insignia  was  becoming  a  familiar  one  in  the  PG  and  E  territory.  It 
bears  copyrighted  slogan  of  the  company's  wartime  appliance  conservaton  program 


YOUR  APPLIANCES 

with  timely  repair 


SEE  YOUD  .AUTHORIZE^SBWlC^ANOnSJl^DEALER 
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card,  and  an  offer  of  cooperative  assis¬ 
tance  in  advertising.  Such  a  dealer  was 
then  placed  on  a  list  of  authorized 
dealers  by  which  salesmen,  service  men, 
|)eople  of  the  utility  will  be  guided  in 
giving  to  customers  recommendations 
on  repair  service.  Such  service  calls 
result  from  the  company’s  extensive 
advertising  and  radio  campaign. 

As  in  its  range  advertising  the  com¬ 
pany  offers  to  cover  one-third  of  the 
space  cost  of  dealers’,  manufacturers’ 
or  distributors’  news|)aper  advertising 
devoted  exclusively  to  repair  and  serv¬ 
ice  of  gas  and  electric  appliances.  Sim¬ 
ple  rules  in  regard  to  this  advertising 
were  issued  both  to  newspapers  and  to 
qualified  dealers. 

Advertising  support  of  the  program 
includes:  2  ads  per  month  for  three 
months  in  4^00  newspapers,  700.000 
colorful  hill  stickers,  1,600  truck  cards. 
400  24-sheet  posterboards,  200  pub¬ 
licity  releases  to  newspapers,  spot  an¬ 
nouncements  during  the  PG  and  E 
musical  program  each  night  over  KYA, 
200  free  advertising  mats  of  the  slogan, 
500  decalcomania  signs.  700  display 
cards,  direct-by-mail  literature  available 
to  dealers  at  nominal  cost — in  all  a 
S40.000  advertising  campaign. 

Much  credit  for  the  development  of 
details  of  the  campaign  go  to  Bert  Rev- 
nolds.  manager  of  domestic  sale.s,  0.  E. 
Ru.sh,  director  of  dealer  coordination, 
and  to  Ray  Weisbrod.  of  the  advertising 
department,  who  coined  the  copyrighted 
slogan  and  directed  the  advertising  pro¬ 
gram  details.  Copvright  was  obtained, 
said  Weisbrod,  to  keep  all  other  types 
of  repair  ser\4ce  from  using  a  catch¬ 
word  which  is  to  be  exclusive  to  appli¬ 
ance  repair. 


Wartime  Procedure  in  Home 


Health  building  to  speed  war  production  is  aim 
of  AWVS-sponsored  program  for  Los  Angeles  area 


A  READY-MADE  program  designed 
for  homemakers  of  war  industrial 
-  areas  is  being  made  available  to 
the  American  Women’s  Voluntary  Serv¬ 
ices  of  Los  Angeles  County  by  the 
Southern  California  Edison  Co.  and  the 
Westinghou.se  Electric  and  Mfg.  Co. 

As  outlined  by  H.  C.  Rice,  Edison  Co. 
manager  of  domestic  sales,  and  Elbert 
Kramer  of  Westinghouse  to  representa¬ 
tives  of  all  AWWS  units  in  Los  Ange¬ 
les  County  at  a  meeting  in  Los  Ange¬ 
les,  June  9,  the  adult  education  program 
is  directed  toward  speeding  war  produc¬ 
tion  through  building  better  health  in 
one  of  the  largest  and  mo.st  important 
war  industrial  areas  in  the  nation,  and 
assisting  the  homemaker  with  other  con¬ 
temporary  home  problems. 

The  AWVS  is  the  official  sponsor  of 
the  activity,  which  will  consist  of  some 
twenty  weekly  meetings.  AWVS  mem¬ 
bers  will  present  the  programs  from  in¬ 
formational  material  furnished  by  the 
Edison  and  Westinghouse  companies 
and  other  cooperating  business  organ¬ 
izations.  Following  are  the  subjects: 

1.  Nutrition.  This  will  be  built 
around  Westinghouse’s  “Health  for  Vic¬ 
tory  Club,”  highlighting  the  relation  of 
a  balanced  diet  for  war  workers  to  in¬ 
creased  indu.strial  production.  The 
number  of  man-days  lost  in  war  indus¬ 
try  due  to  illness,  much  of  it  prevent¬ 
able  by  proper  diet,  would  build  many 
planes,  tanks  and  other  armaments.  The 
great  need  for  health  education  is  em¬ 
phasized  further  by  the  fact  that  40% 
of  the  American  people  are  undernour¬ 
ished.  Cooking  demonstrations  and  lec¬ 
tures  will  present  planning  of  vitamin- 
cooked  meals  and  vitamin-saving  cook¬ 
ing.  Hints  on  getting  the  most  from 
present  cooking  equipment  will  be 
given.  Electric  ranges  will  be  used. 


2.  How  to  get  the  most  from  your 
electrical  service  and  electrical  servants. 
This  will  cover  an  explanation  of  elec¬ 
trical  circuits,  fu.ses,  switches,  electrical 
terms,  appliance  care  and  how  to  read 
a  meter.  Simple  ap|)liance  repairs  that 
can  be  made  with  pliers,  screw  driver 
and  electrician’s  tape  will  be  described, 
while  those  requiring  a  trained  repair 
man  will  be  designated  clearly. 

3.  Wartime  care,  of  textiles.  Infor¬ 
mation  for  this  discussion  will  be  suj)- 
plied  by  the  Los  Angeles  Soap  Co., 
wdiose  textile  chemist.  Mrs.  Jean  M. 
Robinson,  will  appear  personally  on 
many  programs.  Problems  of  washing, 
ironing  and  cleaning  synthetic  fabrics 
in  use  today  will  be  discussed. 

4.  Care  of  home  plumbing,  with 
simple  repairs  that  may  be  made  by 
the  householder.  This  meeting  will  be 
under  the  auspices  of  the  Master  Plumb¬ 
ers  Assn. 

Great  interest  is  being  evidenced  by 
AWVS  women  in  this  timelv  activity. 
Plans  are  under  way  for  a  large  number 
of  meetings  to  be  sponsored  by  the  or¬ 
ganization’s  chapters  throughout  Los 
Angeles  County.  Miss  Polly  Patterson, 
prominent  Los  Angeles  home  econo¬ 
mist  and  AWVS  member,  is  su|)ervis- 
ing  the  organization  of  s|)eakers’  train¬ 
ing  groups.  Forty  women  volunteered 
for  service  in  the  initial  call. 

Several  prominent  AWWS  members 
were  present  at  the  June  9  meeting  in 
Los  Angeles,  including  Mrs.  Stanhope 
Nixon  of  Santa  Barbara  and  San  Fran¬ 
cisco,  state  chairman,  and  Mrs.  Stephen 
Royce  of  Pasadena,  Southern  California 
state  consultant  on  program  and  exten¬ 
sion.  Mrs.  Alfred  Wright,  chairman  of 
the  Pasadena  unit  of  AWVS,  presided, 
assisted  bv  Mrs.  Howard  Wright,  viee- 
chairman. 


•  San  Diego  Standard  Electric 
CoRP..  w’holesale  distributors  of  Philco 
radio  and  refrigerators,  Philco-York  air 
conditioners,  ABC  washers  and  ironers. 
Royal  vacuum  cleaners,  gas  ranges  and 
electrical  specialties,  announced  the 
opening  of  a  handsome  new  building  at 
Front  and  Ash  streets.  San  Diego,  with 
a  beautiful  deckle-edged,  lithographed 
brochure  picturing  its  chief  executives. 
Robert  Harris,  president,  and  R.  E. 
Harri.s.  secretary-treasurer  and  general 
manager;  the  interior  of  its  front  en¬ 
trance  with  a  mural  of  “light,  power 
and  invention”;  photos  of  private  of¬ 
fices.  display  room,  general  offices, 
parts  and  service  departments,  w'are- 
house  and  exterior.  In  an  opening  state¬ 
ment  R.  E.  Harris  declares  a  policy  of 
maintaining  a  place  of  local  identity 
for  the  manufacturers  whose  lines  have 
been  carried  for  years,  obligation  to 
dealers  to  supply  saleable  merchandise 
obtainable,  complete  inventory  of  parts 
and  accessories  to  give  maximum  serv¬ 
ice  for  the  duration. 


H.  C.  Rice,  Edison  Co.,  outlines  to  Los  Angeles  AWVS  representatives  the  home- 
makers'  course  made  available  by  Edison  and  Westinghouse  Electric  &  Mfg.  Co. 
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A  Salesman  s  Wartime 

Yes,  he  has  an  essential  service  to  perform 


\ 


s* 


'Pi 


P 

’Ti. 


Our  wartime  job,  if  we  are  to  cope 
successfully  with  the  necessary 
changes  in  selling  is  to  be  flexible 
enough  to  bend  to  the  inevitable 
yet  firm  and  courageous  enough  to 
shape  the  present  course  to  what 
is  possible  today. 

A  salesman  today  must  have  vi¬ 
sion — he  must  be  a  long  term  worker 
with  plenty  of  patience,  but  he  must 
keep  alive  his  enthusiasm  for  the 
present. 

Today  a  salesman  must  serve  as 
he  never  served  before. 

He  must  be  able  to  make  intelli¬ 
gent  recommendations,  not  only  on 
the  goods  he  sells  but  on  changed 
ways  of  conducting  business. 

This  means  he  must  be  especially 
alert  in  his  reading  and  contacts  to 
build  up  his  store  of  information. 

He  must  inspire  confidence  in  him¬ 
self  and  his  firm  so  that  his  cus¬ 
tomers  will  let  him  help  guide  them 
successfully  through  the  confusion 
of  these  troubled  times. 

Today's  salesman  must  be  a  busi¬ 
ness  counsellor  carrying  successful 
ideas  for  meeting  new  problems  to 
his  customers. 

Yes,  he  must  serve  as  he  has 
never  served  before. 

He  cannot  afford  to  let  himself 
grow  soft. 


Rather  he  must  gird  himself  with 
facts,  figures,  new  approaches  and 
technigues  and  guard  his  firm's  rep¬ 
utation  and  goodwill  with  intelli¬ 
gence  and  enthusiasm. 

To  do  this  he  must  study  and  un¬ 
derstand  the  trend  of  today's  indus¬ 
trial  and  commercial  planning. 

He  must  keep  abreast  of  product 
developments. 

He  must  discard  all  prejudice  and 
focus  his  entire  attention  on  bring¬ 
ing  to  his  customers  the  best  product 
necessary  to  their  needs  available 
at  this  time. 

In  these  war  times  a  salesman's 
sincerity,  common  sense  and  enthu¬ 
siasm  meet  their  severest  test. 

The  man  who  succeeds  is  the  man 
who  serves  best. 
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Something  to 

If  you  think  you  are  having  a  tough  time 
these  days  remember  your  customers  are 
having  their  troubles  too.  And  since  to  make 
a  success  of  selling  in  any  kind  of  a  time 
it  is  best  to  try  to  see  through  your  pros¬ 
pect's  eyes,  there  never  was  a  time  when 
doing  so  was  more  important. 

Sure  enough,  because  of  these  drastic 
changes  in  merchandise  and  your  ability  to 
serve  your  ciistomers,  you  are  under  fire 
yourself  as  never  before.  Under  such  con¬ 
ditions  it  is  harder  to  keep  sweet-tempered 
and  tolerant  of  the  prospect's  troubles.  But 
on  the  other  hand  there  never  was  more 
need  to  hold  sales  volume  up,  to  win  new 
patrons  for  the  store  and  build  real  good 
will. 

Remember  that  your  customer  is  under 
the  gun  too.  He  or  she  is  asked  to  make 
all  kinds  of  sacrifices  they  never  knew  be¬ 
fore,  and  they  hove  just  begun  this  fight. 
They  can't  hove  new  cars,  tires,  refrigera¬ 
tors,  cuffs  on  their  pants,  three  lumps  of 
sugar  or  a  second  cup  of  coffee. 

They  ore  being  told  to  pay  their  bills  more 
quickly,  put  out  more  for  taxes,  buy  bonds 
and  stamps,  pay  more  for  many  services 
and  foods,  carry  their  own  packages,  wait 
for  deliveries,  crowd  into  overtaxed  street 
cars  or  buses. 

And  as  for  substitutes,  they  ore  being 
asked  to  accept  familiar  things  made  out  of 
unfamiliar  materials  and  they  ore  suspi¬ 
cious. 

While  your  customers  are  patriotic  enough 
their  conveniences  and  desires  ore  being 
frustrated  and  sometimes  they  cannot  under¬ 
stand,  anymore  than  you  can,  perhaps,  how 
some  of  their  sacrifices  con  really  help  the 
war.  If  they  feel  abused  and  ore  opt  to 
suspect  that  manufacturers  and  dealers  ore 
taking  advantage  of  the  situation,  it  may 
be  difficult  to  disabuse  their  minds  in  a 
nice  way.  You,  as  the  salesman  or  dealer, 
may  find  them  taking  out  their  irritation  on 
you. 

In  normal  times  it  is  hard  enough  to  han¬ 
dle  a  customer  with  a  grievance.  Now,  with 
nerves  still  more  jittery,  it  is  likely  to  be 
harder.  But  think  how  worthwhile  to  ovoid 
argument,  misunderstanding,  criticism  and 
to  steer  the  confused  and  irritated  customer 
on  to  a  more  constructive  attitude. 

These  are  not  times  to  cry  on  the  cus¬ 
tomer's  shoulder  over  your  own  troubles. 
That  only  makes  matters  worse  for  both  and 
drives  the  prospect  away.  Worse  than  that, 
it  is  destructive  to  public  morale. 

So  let's  keep  the  chin  up  and  do  that  much 
more  for  the  good  of  our  country.  There 
ARE  things  that  can  be  done  to  improve 
business  and  satisfaction  even  with  the  re¬ 
strictions  and  charges.  Steer  a  course  for 
these  and  things  will  look  up  for  everybody. 


Sell?  Listen- 


For  yourself. 

Keep  in  good  health. 

Exercise  self  control. 

Keep  enthusiastic. 

Cultivate  a  good  personality. 

Keep  up  your  personal  appearance. 
Keep  busy,  there's  plenty  to  do. 

Don't  stand  around  in  groups  talking 
about  how  bad  things  ore.  It  creates 
a  bad  impression  on  customers. 

For  the  customer — 

Study  people  more,  learn  their  point  of 
view  so  that  you  can  approach  them 
from  it. 

Learn  more  about  the  new  merchandise 
so  that  you  can  give  assurance  to  the 
customer  as  to  its  quality  and  serv¬ 
iceability. 

Keep  up  with  current  conditions  but 
don't  let  them  get  you  down.  Know 
about  them  so  that  you  con  interpret 
them  as  constructively  os  possible  to 
the  customer.  Learn  the  patriotic  value 
of  any  curtailments  and  restrictions 
and  help  the  nation's  overburdened 
executives  to  convince  the  public  of 
their  necessity  and  value. 

Learn  the  facts  about  substitutes  or  re¬ 
lated  lines  so  that  you  can  sell  them 
more  intelligently  and  render  your 
customers  a  service  through  their 
sale. 

For  the  store — 

Attend  meetings  and  conferences  from 
which  you  can  learn  information  that 
will  keep  you  cheerful,  give  you 
something  to  do,  something  to  sell, 
enable  you  to  serve  your  customers 
to  better  advantage,  help  keep  up 
public  morale. 

This  war  is  changing  almost  everything 
in  the  world.  It  isn't  easy  to  hove  to  make 
violent  adjustments  to  lifelong  habits  of 
doing  things  or  of  thinking.  The  public  is 
very  much  in  need  of  good  salesmanship, 
whether  it  realizes  it  or  not. 

True,  the  General  Staff  doesn't  recognize 
salesmanship  as  a  necessity  in  the  planning 
of  war  personnel,  but  you  as  a  salesman 
know  better.  You  know  that  the  aims  and 
ideals  for  which  the  war  is  being  fought 
hove  to  be  kept  sold,  that  the  sacrifices  and 
hardships  out  of  which  their  cost  must  be 
paid  must  be  sold.  The  home  morale  must 
be  sold. 

There  is  a  place  for  salesmen  in  this  war. 
Whether  there  is  merchandise  to  sell  or  not, 
there  is  morale  to  sell,  enthusiasm  to  mer¬ 
chandise,  cheer  to  dispense,  courage  to  en¬ 
courage.  Salesmanship  con  moke  a  name 
for  itself  with  these. 

It's  an  opportunity.  What  salesman  con 
let  such  on  opportvmity  pass  him  by? 


You  who  have  Roasters,  prepare  to 

sell  them  now! 


Too  darn  bad  there  aren't  carloads  of 
roasters  to  sell  these  war  days,  isn't  it? 
For  what  other  device  or  appliance  offers 
the  busy  woman  of  wartime  the  advantages 
that  a  roaster,  especially  one  with  auto¬ 
matic  timing  control,  does?  What  a  whale 
of  a  job  could  be  done! 

But  there  still  are  some  stocks  of  roasters 
on  hand  in  many  stores.  What  more  patri¬ 
otic  service  than  to  get  these  sold  where 
they  will  help  the  women  who  need  them 
most. 

It  is  worth  a  special  effort  to  find  out  who 
these  busy  women  are.  If  there  is  a  war 
production  plant  employing  women  in  your 
vicinity,  it  would  be  worth  while  to  find 
women  who  work  there,  advise  them  that 
you  have  a  limited  number  of  roasters 
which  you  would  prefer  to  sell  to  busy 
women  such  as  they  ore. 

Whether  there  is  a  war  plant  near  or  not 
the  women  of  town  are  busy  at  Red  Cross 
and  AW  VS  work.  Such  war  work  takes 
time  and  they  need  the  assistance  of  a 
roaster  to  get  meals.  Find  out  who  these 
women  are  and  tell  them  you  have  a  few 
roasters  left. 

lust  to  remind  them  that  they  do  need  the 


services  of  a  roaster,  tell  them  in  a  letter, 
an  ad,  a  window  card,  or  in  person,  some 
of  these  things  a  roaster  is,  what  it  can  do, 
how  it  can  help: 

A  pocket-sized  range,  is  what  a  roaster 
is.  It  has  all  the  good  points  of  an  electric 
range — cooler  cooking  in  hot  weather — 
cleaner  cooking,  because  like  electric  light, 
there  is  no  combustion  heolthhil  cooking, 
because  the  flavors  are  saved,  mineral 
juices  retained,  tough  cuts  of  meat  ore  made 
tender.  It  is  waterless  cooking — portable 
cooking,  which  is  on  advantage  these  days 
of  moving  about,  emergency  work,  meal 
preparation  at  work  centers  and  Red  Cross 
centers  away  from  home  space  saving  and 
requires  no  special  wiring — time  saving,  for 
it  con  cook  while  the  woman  works  at  other 
things,  especially  if  clock  controlled — eco¬ 
nomical  in  the  use  of  electricity  and  with 
local  low  rates,  a  real  bargain  in  operating 
cost — has  so  many  emergency  and  extra 
uses,  such  as  heating  water  in  emergency, 
sterilizing  dishes  or  bottles,  heating  hot 
packs,  serving  hot  meals  to  injured  or  in¬ 
valid,  canning  and  preserving,  deep  fat  fry¬ 
ing,  long  slow  cooking  of  cereals,  soups, 
roasts — it  is  easily  washed  and  cleaned. 


PUGET  SOUND  POWER  &  LIGHT  CO. 
PORTLAND  GENERAL  ELECTRIC  CO. 
CALIFORNIA  OREGON  POWER  CO. 
UTAH  POWER  &  LIGHT  CO. 

IDAHO  POWER  CO. 
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Seventh  of  a  series  of  good  sense 
articles  on  business  management 
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By  Ken  Hampton 

No  ONE  puts  on  a  better  show  on  earth 
than  merchants,  with  their  glittering 
lights  and  multiplicity  of  wares,  gath¬ 
ered  from  the  four  comers  of  the  world;  with 
their  clothes  styled  to  every  extreme  of  per¬ 
sonality;  with  their  riot  of  color  in  fabrics, 
steel,  wood  and  pottery;  with  their  tricks  of 
lighting;  their  packages  designed  to  catch 
every  fancy;  with  their  \ise  of  every  trick 
of  the  theofrical  world  to  catch  your  atten¬ 
tion  in  the  brightly  lighted  windows — they 
put  on  the  grandest  show  for  the  finest  peo¬ 
ple  in  the  world,  their  customers,  you  and 
me — os  we  pass  by  their  stores. 

Originally  the  merchant  come  back  from 
his  buying  frip  with  strange  tales  of  foreign 
lands,  and  in  entertaining  his  neighbors  with 
them,  popularized  his  wares. 

Today  his  merchandising  ability  lies  much 
more  in  his  ability  to  present,  through  dis¬ 
play  windows  and  otherwise,  those  goods  he 
has  for  sale  in  a  way  that  will  cause  them 
to  be  desirable  to  the  prospective  customer. 
It  is  still  the  romance  that  applies — perhaps 
not  that  of  strange  tales  of  far  lands.  More 
often  today  it  is  the  creating  of  glamorous 
background  for  the  customer. 

Then,  when  the  goods  have  been  pro¬ 
cured  and  through  display,  both  advertising 
and  by  placement,  they  hove  attracted  the 
customer's  attention,  comes  the  problem  of 
individual  salesmanship. 

'The  most  important  thing  to  a  business  is 
the  impression  that  the  customers  of  that 
business  get  of  its  integrity  and  ability,  as 
expressed  by  its  sales  people.  A  great  actor 
once  said  that  there  is  a  king  in  every  audi¬ 
ence — ploy  to  him.  To  the  merchant,  the 
customer  is  the  king  and  should  receive  the 
some  royal  treatment  the  sales  people  would 
give  to  the  king,  should  he  walk  in  to  buy 
something. 

Throughout  the  ages,  merchants  hove 
competed  for  attention  with  the  display  of 
goods.  From  time  immemorial  the  farmer 
has  brought  his  produce  and  the  craftsman 
his  wares  to  the  market  place  and  laid  them 
out  around  him  so  that  people  might  see 
and  buy.  Undoubtedly,  the  first  farmer  who 
stopped  at  the  town  well  and  washed 
the  vegetables  he  offered  for  barter  in  the 
market  place  attracted  more  housewives 
than  his  competitors  who  offered  unwashed 
produce. 

Since  then  the  race  has  been  on,  until 
today  we  have  beautifully  built  show  win¬ 
dows  in  our  large  stores,  appointed  with  all 
the  props  of  the  theater.  We  hove  devel¬ 
oped  men  expert  and  skilled  in  arranging 
our  goods  in  these  stage  settings.  But  even 
today  as  we  walk  down  our  streets,  past 
windows  in  which  goods  are  arranged  and 
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lighted  with  a  skill  that  would  hove  raised 
the  envy  of  the  best  theater  technician  25 
years  ago,  the  same  principle  is  at  work 
that  made  the  washed  vegetables  attractive 
in  the  primitive  market. 

People  are  being  attracted  to  buy  from 
the  stall  keeper  who  pleases  them  most. 

The  purpose  of  the  display  in  a  window 
is  to  whet  the  customers'  appetite  for  what 
is  inside.  This  spirit  of  attractiveness  must 
be  carried  over  into  the  arrangement  of  mer¬ 
chandise  in  the  store.  Here  again,  people 
ore  to  be  pleased. 

All  displays  should  attract  people  by  pre¬ 
senting  goods  at  their  best.  To  do  this,  both 
inside  display  and  window  display  should 
be  arranged  with  the  following  points  in 
mind: 

Goods  should  be  so  presented  that — 

1.  They  ere  easily  ideniified.  A  passerby  has  only  a 
few  seconds  to  see  what  is  on  display  as  he  or  she 
walks  by. 

2.  They  are  convenient  to  buy. 

3.  Their  quality  is  easily  discernible. 

4.  Their  use  and  economy  are  made  evident. 

5.  Their  price  is  plainly  stated  and  terms  for  which 
they  can  be  purchased  told  distinctly. 

6.  They  carry  prominently  an  appeal  ot  whichever  of 
the  following  buying  motives  the  goods  satisfy 
most: 

a.  Economy 

b.  Comfort 

c.  Convenience 

d.  Protection 

e.  Safety 

f.  Affection 

7.  They  appeal  to  the  senses.  In  display  as  in  the 
theater,  variety  truly  is  the  spice  of  life.  Bright 
lighting  and  color  attract  people,  as  well  as  do 
moving  objects.  Unusual  sounds,  smells  or  tastes 
have  their  place  along  with  pleasingly  symmetrical, 
grotesque,  or  comical  arrangements. 

That  goods  well  displayed  ore  half  sold 
is  a  truism.  The  display  culminates  a  long 
series  of  steps  to  prepare  the  customer  to 
buy,  originating  in  the  advertising  of  the 
maker  of  the  goods  in  notional  magazines, 
the  merchant's  own  advertising,  and  ending 
in  a  display  that  says  to  the  passing  pros¬ 
pect,  "Here  it  is.  Come  in  and  buy  now." 

It  finally  brings  to  life  the  pictures  in  the 
magazines  and  newspapers  of  the  goods  to 
be  sold,  the  descriptions  of  them — there 
within  reach  of  the  customer  at  last. 

The  major  purpose  of  all  display  is  to 
bring  the  customer  to  take  that  final  step 
to  confront  the  salesman  so  that  he  con 
complete  the  transaction. 
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Prices  and  Priorities— July  1 

Wartime  regulations  and  changes  of  the  past  month 
and  trends  to  watch  ahead  —  allocations  plan 


JULY  1  was  the  day  price  ceilings 
went  into  effect.  For  a|)pliances 
remaining  to  be  sold  it  meant  a 
roll  back  to  March  prices.  For  equip¬ 
ment  and  machinery,  including  all  elec¬ 
trical  supplies,  motors,  and  even  second 
hand  equipment,  it  meant  a  roll  back 
to  Oct.  1,  1941.  For  repair  services,  a 
new  order  No.  165  came  out,  June  22, 
clarifying  the  original  General  Price 
Regulation,  rolling  hack  charges  for 
services  performed  in  connection  with 
a  commodity  to  March. 

Amendment  7  and  supplementary 
order  6,  of  June  25,  permits  adding  the 
extra  state  and  federal  taxes  to  prices 
where  taxes  have  increased  since  March, 
hut  allows  no  overhead  on  tax  increase. 
Other  provisions  of  the  amendment 
cover  a  price  ceiling  for  distributors 
and  jobbers,  sales  to  institutions,  pur¬ 
chases  by  war  procurement  agencies. 

Posting  of  prices  is  only  required  on 
the  “cost  of  living”  items,  the  appli¬ 
ances  listed  last  month.  On  all  other 
f)rices,  a  report  must  he  made  before 
Sept.  1,  1942  and  filed  with  the  War 
Price  and  Rationing  Board  before  Se])t. 
10.  Meanwhile,  for  anyone  who  asks, 
records  and  figures  on  Oct.  1,  1941 
|)rices  of  wiring  materials  and  machin¬ 
ery,  and  Mar.  31,  1942  charges  for 
services  and  |>rices  on  retail  goods, 
must  he  kept  available.  An  established 
price  hook  may  he  used  for  such  rec¬ 
ords  providing  it  had  been  actunlly 
used.  A  statement  to  that  effect  to  OPA. 
together  with  a  list  of  items  deviating 
from  the  pri'^e  book  prices  in  March  or 
October,  as  the  case  may  he,  appended. 

Labor  increases,  so  far,  are  not  cov¬ 
ered  in  any  clear  way  in  any  of  the 
orders  issued.  The  only  hope  is  con¬ 
tained  in  a  |)royision  that  a  seller  of 
services  may  apply  to  OPA  for  relief 
if  a  substantial  hardshii*  results  from 
either  (1)  that  his  prices  in  March 
were  abnormally  low  in  relation  to 
those  of  his  com|)etitors  (2l  his  costs 
increased  between  F'eh.  1  and  Apr.  27. 
1942,  the  9()-day  |)eriod  before  price 
ceilings  were  announced. 

Wage  scales  of  electrio.nl  workers, 
how  ever,  were  advanced  after  A  or.  27 
in  many  cases.  In  an  official  release  are 
these  words, 

“If  a  garage  charged  S2  an  hour  in 
March  for  work  by  a  mechanic  and  this 


charge  included  profit,  overhead  and  the 
use  of  tools,  as  well  as  labor,  the  gar¬ 
age  may  not  charge  above  $2  an  hour 
after  July  1.” 

However,  in  another  official  release 
it  is  stated, 

“These  costs  may  include  any  wage 
increase  given  after  April  27,  1942, 
under  a  collective  bargaining  contract 
or  other  wage  agreement.  Such  a  seller 
must  be  prepared  to  prove  that  these 
cost  increases  cannot  be  absorbed  and 
they  threaten  the  continued  su|>|)ly  of 
his  consumer  .service.” 

It  is  suggested  that  where  wage  scales 
have  increased  since  March,  contractors 
and  motor  shops  write  a  memo  to  the 
OPA,  stating  that  because  of  the  in¬ 
crease,  their  prices  for  consumer  serv¬ 
ices  will  have  to  reflect  the  increase  in 
wage  scale  or  they  will  he  unable  to 
continue  to  render  such  service.  In  that 
way  the  contractor  or  dealer  will  he  on 
record  before  the  filing  of  price  lists  in 
September  and  the  check-up  which  may 
he  made  by  OPA  after  that  time. 

Priorities  to  Allocation 

Most  important  and  fundamental 
change  last  month  was  a  shift  of  the 
|)riorities  system  to  an  allocation  clas¬ 
sification  system  by  regulation  10. 
effective  June  30.  Approximately  90^ 
of  all  metal  used  in  the  U.  S.  will  he 
covered  by  it.  It  supersedes  all  priority 
instruments  in  the  field  it  covers.  Any 
concern  using  S5.0(M1  worth  of  metal  a 
quarter  is  covered  and  manv  using  any 
quantity  of  critical  metals  are  also. 

Utilities,  however,  are  to  continue  to 
use  their  t)revious  procedures.  A  |)er- 
centage  of  the  materials  will  he  set 
aside  for  their  uses. 

End  use  is  the  new  idea  in  this  sys¬ 
tem.  In  making  application  for  any 
materials,  form  PD-25A  is  used,  and 
♦  he  “end  use”  of  the  material  indicated 
bv  listing  the  specific  code  number 
assigned  to  that  use  in  the  classification 
list.  This  may  he  difficult  for  a  sub¬ 
contractor  to  do  in  some  cases.  Where 
he  is  workimj  on  a  specific  job  that 
has  a  classification  code  number,  he 
should  place  that  number  on  it.  But  in 
ordering  materials  for  .stock  to  make 
rejilacements  and  repairs,  a  code  num¬ 
ber  for  industrial  maintenance  can  be 
assigned.  For  repairs  to  residences  and 


retail  .store.s,  a  plain  DP  symbol  is  to 
he  used.  It  is  recommended  that  the 
regulation  be  thoroughly  read  by  every 
contractor,  wholesaler  and  manufac¬ 
turer.  It  does  not  apply  to  retailers,  nor 
to  con.struction  work  at  the  site  of  the 
project,  according  to  the  regulation. 
Sales  made  to  retailers  carry  the  DP 
index,  meaning  “Domestic  Purchaser.” 
Construction  work  continues  under  P-55 
for  [iriyately  financed  defense  hou.sing, 
and  the  various  P-19  orders  pertaining 
to  work  for  army,  navy  or  government. 

Motor  shops  requiring  a  stock  of 
wire  for  motor  rewinding  may  find  this 
order  a  salvation,  especially  in  an  agri¬ 
cultural  region  where  the  work  carries 
an  agricultural  code  number  for  end 
use. 

Emergency  repairs,  where  the  ma¬ 
chinery  of  the  system  is  too  slow,  may 
he  expedited  by  communication  direct 
with  the  nearest  WPB  field  office.  State 
to  it  the  emergency  case,  and  that  office 
will  expedite  the  case  to  the  proper  au¬ 
thority  in  Washington  handling  emerg¬ 
ency  re|)airs  and  maintenance.  If  justi¬ 
fied  a  jireference  rating  will  he  wired 
hack. 

W  ar  housing — no  other  type  can  he 
built-  -may  no  longer  he  started  without 
prior  approval  of  WPB’s  power  branch 
for  utility  service  extensions.  Utilities 
are  asked  to  prejiare  such  a|)plications 
|>romptlv  hut  not  until  local  housing 
authorities  sive  ajtproval.  Then,  accord¬ 
ing  to  WPB,  construction  is  to  “he  of 
the  cheapest,  temporary  character  with 
structural  stability  only  sufficient  to 
meet  the  needs  of  the  service  the  struc¬ 
ture  is  intended  to  fulfill  during  the 
|)eriod  of  its  contemplated  war  use. 

Motors,  of  more  than  1  hp..  eleva¬ 
tors.  industrial  fans,  compressors  and 
pumps  may  now  he  obtained  onlv  with 
an  A-9  or  higher. 

Incandescent  lamps  will  have  less 
critical  materials  in  them  under  re¬ 
vised  L-28.  which  prohibits  making  of 
imaiithorized  blackout  lamps,  sto|)s 
(diristmas  tree  and  advertising  lamps. 
Meanwhile  fluorescent  lamps  and  fix- 
lures  using  lamps  of  30-watts  or  les.s. 
were  relea.sed  from  freezing  June  1.5.  as 
was  also  cold  cathode  lightlnu  from 
materials  already  furnished.  Replace- 
men*  starters  were  released  for  F  lamps. 
Steel  for  reflectors  is  prohibited,  how¬ 
ever. 

Transportation  orders  so  severely 
limiting  use  of  trucks  in  making  deliv¬ 
eries  was  put  off  last  month  to  Julv  1, 
demanding  a  2.5'  i  reduction  in  mile¬ 
age  however.  .Adjustments  are  being 
made  on  special  cases  hut  more  strin¬ 
gent  regulation  is  to  be  expected  as 
rubber  shortages  increase. 


San  Francisco  has 


Blue  and  Red  Networks  separated  but 


Built  just  before  materials  were  diverted  warward,  San 
Francisco’s  “radio  city”  home  for  ISBC-KPO,  and  Blue 
Network-KGO.  embodies  most  modern  radio  and  electrical 
equipment  as  well  as  architecture  by  Albert  F.  Roller. 
Building  lighting  and  electrical  system  was  engineered 
by  Lyle  E.  Patton,  consulting  engineer;  installed  by  Dela- 
tour  Electric  Co.,  with  W.  H.  Hiederichsen  superintendent. 
Audio  system  was  designed  by  NBC  engineers  T.  H.  Phelan. 
J.  (L  Strang  and  E.  Mead;  installed  by  Buzzell  Electric 
Works,  with  Eugene  Chaix,  superintendent.  Feature  of  elec¬ 
trical  distribution  was  that  separating  from  one  to  four 
studio  lighting  units,  certain  corridor  and  emergency  lights 
and  connecting  these  to  one  phase  of  star  3-phase,  4-wire 
system.  Auxiliary  gas  engine  driven  35-kv.  generator  is  con¬ 
nected  to  this  phase,  emergency  broadcasting  power  too, 
each  with  master  control  automatic  throwover.  The  build¬ 
ing  is  completely  air  conditioned,  with  a  special  sound 
insulated  system  installed  by  Western  Air  Conditioning  & 
Refrigeration  Co. 


Pictured  on  this  page,  at  top,  entrance  with 
mural  lighted  by  5  500-watt  Westinghouse 
floodlights;  letters  silhouette  lighted  by 
Electrical  Products  Co.  high  voltage  fluores¬ 
cent  Zeon.  (Interior  lobby  not  shown,  is 
lighted  by  100-watt  white  F  lamps  in  coves.) 
Top,  right,  switchboard  in  roof  penhouse  air 
conditioning  room.  Concrete  block  on  which 
2  40-hp.  Westingljouse  compressors,  con¬ 
densers,  chilled  water  cooler,  etc.,  are 
mounted  is  full  floating,  sound  insulated 
from  the  building  frame.  Center,  main 
studio  A,  seating  500,  showing  control  room 
at  right  with  client's  audition  room  above  it. 
In  ceiling  are  several  of  special  200-watt 
Holophane  "Radio  City"  special  high  in¬ 
tensity,  flush  mounted  but  wholly  sound 
isolated  lighting  units  with  which  all  studios 
are  illuminated,  spaced  to  give  4  watts  per 
sq.  ft.  Lights  over  stage  can  be  separately 
operated.  Below,  left.  Studio  B  organ  grill, 
with  typical  microphone,  convenience,  and 
50-amp.  theatrical  lighting  outlets  Right, 
Frigidaire  range  and  refrigerator  In  man¬ 
ager's  host  kitchen,  adjacent  to  his  office 


Each  of  the  seven  studios  has  a  control  booth  behind  double  plate  glass 
windows,  in  wbich  the  operator  and  producer  sit,  s|>otlighted  by  flusb 
mounted  lens  plate  units  so  that  hand  signals  to  the  performers  can  be 
clearly  seen.  The  control  console  is  the  brain  center  of  broadcasting,  for 
here  volume,  balance  and  tone  are  regulated  and  mixing  done  before  the 
|)rogram  goes  out  on  the  air  or  is  recorded.  Above,  the  electrician  for 
Buzzell  Electric  wiring  up  a  portion  of  the  console  in  the  shop  before  it  is 
moved  in.  Wiring  to  the  control  room  runs  from  the  main  equipment  room, 
to  a  terminal  cabinet  in  tbe  control  room  (two  pictures  at  right  show  this) 
and  from  there  branches  to  the  control  console  and  the  studio.  Conduit  is 
stubbed  u|)  to  the  elevated  floor  level.  Lead  covered  sound  cable,  sometimes 
with  as  many  as  25  to  50  pairs,  is  terminated  to  strifts  in  the  wall  cabinet. 
Lighting  |)anel  for  the  studio  is  adjacent  to  it.  Below,  an  indication  of  the 
sound  isolation  and  insulation  of  the  air  conditioning  ducts  serving  studios. 
Even  the  metal  strap  hangers  are  loo|)ed  over  mineral  wool  pads  to  prevent 
direct  contact  of  metal  to  metal  that  might  transmit  sound.  Ducts  were  aU 
wrapped  with  mineral  wool,  adding  to  their  thremal  efficiency  as  well  as 
deadening  sound.  Executives’  offices  were  all  provided  with  amplifier  cab¬ 
inets  to  which  they  can  dial  |)rograms  remotelv,  tapping  any  studio  or 
broadcast  at  will. 


its  Radio  City 

jointly  use  electrical  facilities,  studios 


Long  before  the  building  was  ready  Buzzell  Electric  set  up  a  shop 
with  six  individual  work  benches  across  the  street,  in  which  to  pre¬ 
fabricate  the  racks  with  their  thousands  of  terminal  connections  for 
the  audio  system.  Above,  the  racks  completed,  wires  all  neatly  treed, 
ready  to  install  in  the  control  room.  Below,  first  a  template  rack  is 
made  up,  then  transferred  to  the  racks.  A  new  T&B  wedge-on 
grounding  sheath  terminal  connecior  was  used  for  neat  finish  job 


Above,  cross-connect  rack  in  the  equipment  room  barely  started. 
Cables  nearly  filled  this  rack  before  completion.  Connections  were 
made  to  jack  strips  on  its  face.  Below,  back  of  one  of  the  racks 


To  pull  in  as  many  as  seven  types  of  lead  cable  at  one  time  per 
conduit,  special  adjustable  welded  steel  reel  racks  were  set  up  in  the 
equijpment  room.  Circuit-breaker  panel  box  inset  in  wall,  right 


Troughs  in  the  floor  of  the  equipment  room,  later  covered  by  steel 
plates,  hold  the  multitude  of  lead  covered  cables  and  rubber  covered 
ground  wires  which  branch  in  and  out  of  the  racks  in  the  steel  frame 
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Ball  Bearing 

The  effects  of  excess  thrust  covered 
in  the  previous  number  (Electrical 
West,  June  1942,  p.  Ill),  will  he,  in 
all  respects,  similar  to  that  of  overload. 

Vibration 

Vibration  will  eventually  destroy  the 
bearing.  It  is  one  of  the  most  common 
causes  of  bearing  failure.  Causes  of 
vibration  are: 

1 —  Inner  bearing  ring  loose  on  shaft. 

2 —  Outer  bearing  ring  loose  in  housing. 

3 —  Balls  or  races  damaged  in  mounting  or 
dismounting  bearing. 

A — Misaligned  or  worn  gears,  couplings 
machined. 

Effects  of  Vibration 

The  u.seful  life  of  a  hearing  may 
more  readily  be  shortened  by  vibration 
or  chattering  than  by  other  forms  of 
bearing  overload.  Frequently  tbe  bear¬ 
ing  is  ruined  before  beating  is  notice¬ 
able.  Vibration  will: 

1 —  Cause  brinelling  of  load  carrying  sur¬ 
faces. 

2 —  Accelerate  fatigue  of  balls  and  races. 


Failures— II 

discharge  may  take  the  form  of  a  single 
arc  or  a  series  of  arcs.  The  nature  of 
the  bearing’s  operation  mav  cause  a 
succession  of  “breaks”  of  the  circuit, 
causing  a  series  of  arcs.  F  current  only 
acts  on  a  bearing  for  a  short  time,  as 
for  instance  during  a  short  circuit,  a 
number  of  small  craters  are  formed  in 
the  metal  of  the  hearing,  which  if  the 
current  is  alternating,  follow  one  an¬ 
other  along  the  track  in  a  manner  sug¬ 
gestive  of  a  string  of  beads. 

If  an  arc  occurs  only  at  one  place 
in  the  bearing,  it  may  be  the  result  of 
a  single  discharge  of  induced  or  short- 
circuited  current,  or  a  series  of  dis¬ 
charges  while  the  bearing  is  standing 
still. 

Effects  of  an  Electric  Arc 

Tbe  result  of  interrupting  a  current 
passing  through  a  bearing  mav  take  a 


number  or  forms,  depending  u|>on  the 
.source  of  the  current  and  whether  the 
bearing  is  idle  or  in  motion.  Whatever 
the  form  may  be,  the  result  usually  is  a 
ruined  bearing. 

1 —  Fluting  (usually  accompanied  by  dark 
discoloration  of  the  surfaces). 

2 —  Craters  or  beads  (bumps  on  load  car¬ 
rying  surfaces). 

3 —  Melted  portion  of  ball  cage. 

bile  failures  due  to  the  passage  of 
electric  current  through  the  bearing  are, 
generally,  an  unusual  occurrence,  there 
are  certain  operations  in  which  it  is  a 
constant  source  of  trouble.  For  such 
ca.ses  it  is  possible  to  procure  (com¬ 
mercially)  “current  diverters”  wbicb 
will  j)revent  the  passage  of  electric  cur¬ 
rent  through  the  bearing. 

Many  cases  of  electric  discharge 
through  the  bearing  may  be  prevented 
by  a  thoroughly  positive  grounding  of 
the  motor,  especially  when  the  motor  is 
mounted  on  sound  deadening  material, 
temporary  foundation,  etc. 


Oxidation 

Destructive  oxidation  may  be  caused 
by: 

1 —  Grease  oxidation. — Grease  in  the  bear¬ 
ing  will  oxidize  if  permitted  to  stand 
idle  for  a  period  of  time.  This  is  due  to 
chemical  changes  in  the  grease  and  will 
occur  even  though  corrosive  atmos¬ 
pheres  are  not  present  to  accelerate  the 
action.  Some  greases  will  oxidize  much 
more  readily  than  others. 

2 —  Moisture  in  bearing. — Moisture  may  be 
introduced  into  the  bearing  by  air 
borne  vapor  or  during  process  of  serv¬ 
icing  by  vapor  in  compressed  air, 
lubricant,  or  cleaning  solvent  (especially 
if  carbon  tetrachloride  is  used.) 

3 —  ^Air  borne  vapor  and  chemicals. — If 
chemical  or  corrosive  atmospheres  are 
present  where  bearings  are  operated, 
they  may  find  their  way  into  the  bear¬ 
ing,  cause  chemical  reactions  and  result 
in  pitting  and  etching. 

Effects  of  Oxidation 

The  chemical  reaction  from  grease 
oxidation,  moisture  or  chemical  at¬ 
mosphere  will  cause: 

1 —  Etching,  pitting,  or  flaking  of  load  car¬ 
rying  surfaces. 

2 —  Rust  deposits. — The  oxidized  metal  (like 
dirt)  will  mix  with  the  grease,  forming 
a  lapping  compound  which  will  eventu¬ 
ally  destroy  the  bearing. 

Electric  Arc 

An  electric  arc  is  a  more  unusual 
cause  of  bearing  failure.  It  is  the  re¬ 
sult  of  interrupting  the  circuit  in  a 
bearing  when  it  is  serving  as  a  con¬ 
ductor  for  an  induced  current  or 
grounded  circuit.  The  resulting  electric 


General  Effect  of  Voltage  Variation  on  D-C  Motor  Characteristics 

(Starting  current  is  controlled  by  starting  resistor.) 


Shunt  Wound 

(Compound  Wound 

Voltage 

120% 

110% 

00% 

120% 

110% 

00% 

Variation 

Voltage 

\  oltage 

Voltage 

Voltage 

Voltage 

Voltage 

Starting  &  Max. 

30% 

1.^% 

16% 

30% 

15% 

16% 

Run  Torque 

increa.se 

increase 

decrease 

incretise 

increa.se 

decrease 

Full-load  Speed 

110% 

105% 

95% 

112% 

106% 

04% 

Efficiency 

slight 

slight 

slight 

.slight 

slight 

slight 

Full  Load 

increase 

increase 

decrea.se 

increase 

increa.se 

decrease 

Efficiency 

no 

no 

no 

no 

no 

no 

54  Load 

change 

change 

change 

change 

change 

change 

Efficienev 

slight 

slight 

slight 

slight 

.slight 

slight 

M  Load 

decrea.se 

decrease 

increa.se 

decrea.se 

decrease 

increase 

Full-Load 

17% 

8.5% 

11.5% 

17% 

8.5% 

1 1  5%. 

Current 

decrease^ 

decrease 

increase 

decrease 

decrease 

increase 

Main- 

Main- 

Main- 

Main- 

Main- 

Main- 

field 

field 

field 

field 

field 

field 

increase 

increase 

decrease 

increase 

increa.se 

(hHTeas(“ 

Temp.  Rise 

Full  Load 

Comm.- 

('omm.- 

Comm.- 

Comm.- 

('omm.- 

Comm.- 

field  & 

field  & 

field  & 

field  & 

field  & 

field  k 

armature 

armature 

armature 

arnuature 

armature 

armat  ure 

decrea.se 

decrease 

increase 

decrease 

decrease 

increase 

Max.  Overload 

:«)% 

15% 

16% 

:io% 

15% 

16% 

Capacity 

increa.se 

increase 

decrea.se 

increa.se 

increas^e 

decrease 

Magnetic 

slight 

slight 

slight 

slight 

slight 

slight 

Noise 

increase 

increa.se 

decrease 

increa.se 

increase 

decrease 

*  NOTE — This  table  shows  general  effects,  which  will  very  somewhat  tor  specific  ratings. 
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Dim-out  Order  on  Pacific  Coast 


Electric  utilities,  city  officials  and  public  cooperate 
in  the  move  to  cut  off  all  light  visible  from  the  sea 


"1 


t  •  < 


The  lights  at  night 
Aren’t  big  and  bright 

Since  Hansen  starte<l  Dim-out. 

No  lumens  leap 
here  runs  the  jeep. 

Since  Shepard  started  Dim-out. 

The  watts  run  low. 

Meters  turn  slow 
Since  Rankin  started  Dim-out. 

Jap  subs  can’t  see 

Blind  as  can  be 

.Since  Benedicted  Dim-out. 

t  SunK  to  “Deep  in  the  Heart  of  Texas” 
at  So.  Calif.  Section  lES  dinner.*) 

AFTER  a  Ja|)  submarine  dropped 
/%  nine  shells  inaccurately  around 
-L  jL  the  coast  defenses  near  the  Co¬ 
lumbia  River  mouth,  June  21.  the  13th 
\aval  District  decided  that  the  dim-out 
which  its  neighbor  12th  and  11th  Dis 
tricts  had  called  for  along  the  coa.st 
would  he  a  good  thing  for  the  remain 
der  of  the  Pacific  Coast  too.  Accord 
inglv  the  technique  for  dimming  out 
all  light  sources  visible  from  the  ocean 
which  had  been  developed  in  the  pre- 
\ious  month  along  California  shoreline 
came  in  handy.  It  was  no  longer  in  the 
experimental  try-and-test  stage.  Indeed, 
tests  of  the  dim-out  along  the  already 
dimmed-out  coa.st  had  satisfied  naval 
authorities. 

Regional  Illumination  Engineer, 
Frank  Hansen,  for  the  9th  Civilian  De¬ 
fense  Region,  OCD,  on  the  eve  of  de¬ 
parture  to  the  Northwest  to  assist  local 
defense  authorities  in  organizing  for 
dim-out.  expressed  his  gratitude  and 
that  of  the  regional  headquarters  for 
the  speedy,  willing  and  helpful  co¬ 
operation  of  the  electric  utilities,  city 
officials,  and  the  public  with  the  dim-out 
orders. 

To  the  utilities  the  dim-out  repre¬ 
sented  not  only  much  additional  and  ex¬ 
tensive  labor,  hut  in  many  instances 
lo.ss  of  revenue  from  lighting  (such  as 
signs  I  turned  off  for  the  duration.  To 
the  city  officials  it  means  constant  vig¬ 
ilance  to  maintain  civilian  dim-out.  or¬ 
ganization  of  block  wardens  to  watch 
that  shades  are  drawn  down  at  all  win¬ 
dows  facing  the  sea.  and  policing  of 


•  In  the  orKailizatiun  of  the  9th  Reition,  FranI: 
Hansen  appointed  Ted  Shepard.  Bureau  of  Power 
&  Liicht ;  Geotve  Rankin,  So.  Calif.  Edison  Co. : 
A.  I.  Benedict,  San  Dietro  Gas  &  Electric  Co.,  as 
local  consultants :  for  northern  California,  John 
W'alsh,  P.  G.  and  E..  and  C.  T.  Bakeman,  Puftet 
Sound  P.  &  L.,  Seattle. 


motor  vehicle  headlights.  To  civilians 
it  means  similar  vigilance  in  keeping 
shades  lowered  at  night,  porch  and 
other  outside  lighting  masked  or  turned 
off,  and  motor  headlights  dimmed. 

Purpose  of  the  dim-out  is  to  reduce 
the  po.ssihility  that  enemy  craft  may 
see  vessels  at  sea  against  a  background 
of  shore  light.  Light  diffu.sed  over 
building  surfaces  has  little  carrying 
[tower,  whereas  [toint  sources  can  he 
seen  great  di.stances  at  .sea.  From  such 
sources  also,  triaiigulation  can  give  in¬ 
formation  as  to  distances,  speed  of  a 
ship’s  travel  and  other  such  informa¬ 
tion. 

Exjually  dangerous  is  a  sky  glow  of 
high  hriliiance  caused  by  the  reflection 
from  .street  lights,  signs  and  general 
illumination  ujton  overhanging  cloud 
or  fog.  Such  glow  can  often  silhouette 
a  ship  as  far  as  50  miles  at  sea.  de¬ 
pending  on  the  height  of  cloud  and 
curvature  of  the  earth. 

To  understand  better  what  is  done 
to  dim-out.  each  of  the  parts  of  the 
dim-out  order  will  he  recited  first,  then 
measures  taken  to  comply  enumerated: 

I.  STREET  AND  HIGHWAY  LIGHTS  vUible 
from  the  sea  shall  be  so  shielded  that  they  are 
not  visible  from  the  seaward  side  at  night  and 
that  no  light  is  directed  upwards. 

Since  most  street  and  highway  light¬ 
ing  is  maintained  by  public  utilities, 
this  necessitated  fir.^t  a  survey  of  all 
areas  whose  lights  might  he  visible  from 
the  sea.  then  a  shielding  of  the  light 


Mefhods  of  shielding  an  ornamental  en¬ 
closing  globe,  pendant  type  and  open 
pan  reflector  to  conform  with  the  order 


Pacific  Gas  and  Electric  Co.  has  devised 
a  two-dip  treatment,  which  coats  side 
and  top  with  infra-red  heat  resisting  paint 


sources  both  from  an  upward  and  a 
seaward  direction. 

Methods  for  such  shielding  differ.  If 
material  were  available,  a  sheet  metal 
segment  on  the  iseaH'ard  side,  and  a  cap 
over  the  to[)  could  he  inserted  in  each 
ornamental  globe.  However,  with  sheet 
metal  under  limitation,  it  was  reserved 
for  use  to  fashion  shields  for  o[)en 
lamp  fixtures,  such  as  butterfly-ty|)e 
highway  sodium  lamp  fixtures,  open 
pan  reflectors  and  the  like. 

Ornamental  enclosing  globes  as  a 
rule  were  [lainted  inside  on  the  .seaward 
side  and  to[).  Round  hall,  old  style 
ornamental  street  lanijis  had  the  tops 
painted  in  any  event,  whether  visible 
from  the  sea  or  not.  to  reduce  their 
contribution  to  sky  glow. 

Most  .satisfactory  method  of  |)ainting 
was  found  by  Pacific  Gas  and  Electric 
Co.  San  Francisco  shop,  under  Craw¬ 
ford  Hill,  to  he  that  of  dipping  the 
howls  in  an  infra-red,  heat  resisting 
paint  along  one  side  covering  an  arc 
of  2(M)  deg.  This  coated  both  inside 
and  out  rather  evenly,  made  a  neat  cut¬ 
off  edge,  and  added  to  the  opacity  of 
the  |)aint.  Then  the  top  of  the  globe 
was  dipped  down  about  6  in.  and  the 
entire  cano|)y  dipped.  Although  this 
method  cost  a  little  more  it  results  in 
a  longer  lasting  job  which  will  pay  out 
in  obviating  the  need  to  do  it  over 
again  as  soon. 

Paints  must  he  selected  with  a  con¬ 
sideration  of  their  resistance  to  the 
heat  generated  by  the  lamp  hulh  and 
also  to  weathering  and  sunlight. 

Shields  made  of  pres.sed  |)apier  mache 
were  tried  in  some  |)laces  hut  the  heat 
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of  the  lam|)  causes  the  material  to  char. 

It  is  a  surprise  to  the  uninitiated  to 
see  how  effective  a  dim-out  is  and  how 
such  one-sided  street  lighting  ap|)ears 
from  various  angles.  Distribution  along 
a  street,  of  course,  is  destroyed  hut 
light  for  safety  is  still  present  and  that 
is  much  to  he  preferred  to  a  total  black¬ 
out. 

For  the  sodium  lamps  on  Golden 
Gate  Bridge  shields  were  necessary  at 
the  ends  of  the  bridge,  hut  by  turning 
off  the  units  on  one  side  facing  the 
sea.  the  width  of  the  fixture  itself 
proved  shield  enough  for  the  other  row 
of  lamps  left  on.  those  facing  the  land. 
On  that  portion  of  the  Oakland-Bay 
Bridge  lighting  visible  through  the 
Golden  Gate,  shields  were  made  of 
sheet  metal  and  curved  outward  and 
downward  to  give  maximum  illumina¬ 
tion  on  the  bridge  deck  yet  cut  off  di¬ 
rect  view  of  the  lamps. 

2.  ADVERTISING  SIGNS.  COMMERCIAL 
FLOOD  LIGHTING.  DISPLAY  LIGHTING 
AND  AMUSEMENT  PLACES  visible  from  the 
sea  shall  either  be  extinguished  or  so  shielded 
that  they  are  not  visible  from  the  seaward  side 
at  night  and  so  that  no  light  is  directed  up¬ 
wards. 

This  requirement  has  cost  the  utili¬ 
ties  considerable  revenue  and  its  light¬ 
ing  staff  manv  headaches.  Quite  gen- 
erallv  at  beach  tt)wns  window  and  sign 
lighting  was  just  shut  off.  But  theater 
owners  and  ow  ners  of  amusement  |)arks 
required  light  as  a  very  important  asset 
to  their  business. 

The  ornamental  outline  lighting  at 
amusement  parks  was  shut  off  and  then 
each  case,  in  fact  each  light,  considered 
on  its  own  merits  and  either  turned  off 
if  it  could  be  dispensed  with  or  shielded 
if  it  was  considered  necessary.  Roller 
coasters  still  roar,  but  their  occupants 
are  in  the  dark,  not  an  objectionable 
attril)ute  according  to  some. 

Despite  shielding,  the  high  intensity 
of  brightness  under  theater  markees  and 
from  theater  signs  often  had  to  be  re¬ 
duced.  A  theater  sign,  if  visible  from 
the  sea  on  one  side,  but  not  tbe  other, 
and  it  was  possible  to  cut  off  the  cir¬ 
cuits  feeding  the  visible  side  and  leave 
on  those  feeding  the  side  facing  East, 
was  handled  in  that  way.  Where  the 
reflection  from  such  a  .sign  on  adjacent 
buildings  created  a  bright  area  of  too 
great  intensity  for  safety,  extra  shield¬ 
ing  or  reduction  of  intensity  had  to  be 
provided. 

3.  RESIDENTIAL,  COMMERCIAL  AND  IN¬ 
DUSTRIAL  WINDOWS.  No  lighting  shall  be 
permitted  behind  windows  visible  from  the  sea 
unless  they  are  covered  by  drapes  or  shades. 
Ordinary  roller  shades,  Venetian  blinds  or 
drapes  will  suffice. 

■  With  commercial  and  industrial  win- 

I  dows  there  has  been  comparatively  lit- 

I  ~ 


Homes,  stores,  office  and  industrial  buildings  visible 
from  the  ocean.  Their  lighted  windows  and  signs  on 
the  seaward  side  are  affected  by  this  order. 

2,  Illuminated  signs  which  rise  above  other  buildings, 
if  wholly  or  even  portiolly  visible  from  the  oceon,* 
ore  affected  by  the  dim-out  regulation. 


3«  Homes,  stores,  office  buildings  completely  concealed 
from  the  ocean  by  lond  (or  by  other  buildings)  are 
NOT  affected  by  this  order. 

Lights  far  inland,  if  visible  from  the  seo,*  ore  affected 
•  must  be  shielded  so  that  no  light  shines  directly 
seaward  nor  into  the  sky. 


^Remember  the  rule  for  determininf'  tvhether  a  lifiht  is  visiMc  from 
the  ocean:  It  is  visible  if  you  can  see  tht*  ocean  from  the  lif^ht  source. 


Most  power  companies  have  included  dim-out  information  in  their  advertising.  Los 
Angeles  Bureau  of  Power  &  Light  ran  the  above  diagram  to  simplify  its  explanation 


civilian  population  is  cooperating.  How¬ 
ever,  it  is  apt  to  forget  or  grow  care¬ 
less  and  a  continuous  cam})aign  of  edu¬ 
cation  is  probablv  nece.ssary.  plus  check 
up  occasional Iv  bv  local  block  wardens. 

When  the  dim-out  was  ordered  all 
the  coast  utilities  ran  advertising  in 
newspapers,  some  over  radio,  to  inform 
the  public.  San  Diego  Gas  41  Electric 
ran  a  series  of  small  ads.  using  its  cus¬ 
tomary  human  and  humorous  slant. 
Southern  California  Edison  ran  bold 
headline  and  short  informative  copy. 
Los  Angeles  Bureau  of  Power  4.  Light 
ran  ads  in  which  drawings  illustrated 
the  need  for  dim-out  and  what  portions 
of  the  city  were  required  to  do  so.  Pa¬ 
cific  Gas  and  Electric  Co.,  besides  news- 
paper  ads,  has  been  repeatedly  remind¬ 
ing  the  |)ublic  in  the  commercial  an¬ 
nouncements  accom|>anying  its  musical 
radio  program. 

Recent  tests  at  sea.  however,  reveal 
that  the  civilian  is  still  careless,  espe¬ 
cially  late  at  night,  aiid  further  steps 
must  be  taken  to  impress  the  need  for 
shielding  lights  by  drawing  shades. 

4.  STREET  AND  HIGHWAY  TRAFFIC.  Night 
traffic  on  streets  and  highways  visible  from  the 
sea  shall  be  diverted  inland  wherever  possible. 
Where  it  is  not  practical  to  reroute  vehicles 
whose  headlamps  shine  toward  the  sea,  such 
vehicles  will  extinguish  driving  lights  and  move 
at  a  reduced  speed  with  parking  lights  only. 

Vehicular  lighting  continues  to  be 
the  major  problem.  Even  parking  lights 
are  too  brilliant  for  safety.  Further¬ 
more  it  is  being  found  that  in  a  zone 
where  reduced  lighting  of  vehicle  head- 
lamps  is  required  for  one  direction,  all 
vehicle  lighting  should  be  reduced  in 
that  zone.  Otherwise  the  driver  who  is 
straining  to  see  with  the  reduced  illu¬ 
mination  of  his  own  parking  lights 
runs  headon  into  the  glare  of  oncoming 
vehicles  with  full  headlights  on.  This 
problem  will  have  to  be  met  by  mak¬ 
ing  certain  zones  dim-out  zones  and 
policing  headlights  in  them. 

Further  reduoiion  from  the  bright¬ 
ness  of  |»arking  lights  mav  be  accom¬ 


plished  bv  |)lacing  a  resistor  in  series 
with  the  low  beam  of  the  headlamps, 
although  that  is  under  exj)eriment  and 
likewise  requires  equipment  which  is 
difficult  to  obtain.  This  whole  problem 
is  being  studied  by  a  number  of  groups. 

5.  ALL  OTHER  SOURCES  OF  LIGHT,  visible 
from  the  sea.  Including  fires,  headlamps  on 
parked  cars,  flashlights,  lanterns  and  bonfires, 
shall  be  prohibited  at  night.  Necessary  Indus¬ 
trial  fires  such  as  refuse  burners,  kilns,  furnaces, 
shall  be  shielded.  Beacon,  navigation  and  other 
authorized  lights  shall  be  exempted. 

First  part  of  this  order  puts  an  end 
to  beach  parties,  to  petting  parking  with 
lights  left  on.  to  youngsters  playing 
with  flashlights.  Second  part  is  an  in¬ 
dustrial  problem  which  is  being  worked 
on  by  most  industrials  involved,  to 
comply  with  both  the  dim-out  and  the 
possible  blackout  regulations.  Though 
often  such  measures  are  costly,  involv¬ 
ing  baffled  structures,  cooperation  with 
the  OCD  has  been  excellent. 

While  submarine  activity  along  the 
Pacific  Coast  has  been  minor  to  date, 
it  is  to  be  expected  that  the  Japanese 
will  l)ecome  more  active  as  the  summer 
months  ensue  and  as  their  tactics  are 
designed  more  and  more  to  divert  the 
growing  American  war  production 
strength.  For  this  reason,  the  dim-out. 
while  annoying  and  restrictive,  is  defi¬ 
nitely  a  measure  of  defense  and  a  safety 
precaution  which  may  save  manv  lives 
afloat  and  ashore. 

•  FHA  Officials  in  Los  Angeles  de¬ 
clared  that  they  would  permit  the  cost 
of  preparation  of  a  house  for  future 
wiriri" — such  as  boring  of  joists,  set¬ 
ting  uf)  of  conditions  for  future  instal¬ 
lation  of  outlets — -to  be  financed  in  the 
contract  where  it  was  so  stated  in  the 
specifications  and  the  contract.  Title  6, 
the  latest  FHA  bill  to  provide  for  hous¬ 
ing  in  defense  areas,  was  signed  in 
May.  Committments  under  it  will  be 
made  under  WPB  allocation  for  defense 
areas  and  will  carry  priorities  high 
enough  to  obtain  materials  as  permitted 
bv  the  critical  list. 
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Conditions 

Remodel  job,  9-ft.  ceiling,  light  walls  and 
ceiling,  dark  woodwork. 


Installed 

Ceiling  illumination  from  two  rows  of  West- 
inghouse  CL  40,  using  white  F  lamps.  Wall  case 
lighting,  locally  manufactured,  uses  40-watt  white 
F  lamps.  Valences  have  ground  glass  panels  on 
which  names  of  departments  are  painted.  Bottom 
is  open  to  permit  light  to  cover  shelves  below. 
Beauty  bar  also  uses  F  lamps.  Window  lighting 
is  with  Day-Brite  fixtures. 


Results 

Overall  general  lighting  level  maintained  is 
50  ft.  candles.  ^  all  cases  generally  have  60  ft. 
candles.  Window  illumination  30  ft.  candles. 
After  installation,  business  increase  warranted 
increase  of  sales  staff  from  two  to  four  persons. 


Who 

Third  floor  furniture  display  room  of  H.  Din- 
woody  Furniture  Co.,  Salt  Lake  City.  Lighting 
designed  by  Ray  L.  Davis,  commercial  service 
bureau,  Utah  Power  &  Light  Co.  Luminaires 
designed  and  huilt  by  Robert  Tzchageny,  Artistic 
Lighting  Studios,  Salt  Lake  City. 


The  Need 

Illumination  of  corrected  color  value  to  display 
to  best  advantage  furniture,  its  wood  grains,  pat¬ 
terns,  fabrics. 


Installed 

In  each  bay,  two  rows  of  luminaires,  each 
rectangular  in  shape,  accommodating  four  40- 
watt  fluorescent  lamps.  Units  are  open  at  the 
top,  but  have  satin  glass  side  panels  and  bottom 
to  soften  illumination  and  reduce  brightness. 


Light  for  Furniture 


Fluorescent 


Pleasing  color  effect  achieved  by  combining 
one  blue  F  lamp  with  three  3,500°  K.  white 
lamps.  Wattage  in  the  room  was  increased  33% 
over  previous  incandescent  lighting.  Increase 
in  footcandles  is  threefold. 


Higgins  Drug  Store,  Pullman.  Wash.  Installa¬ 
tion  designed  by  Wilbur  Foster,  commercial  rep¬ 
resentative,  Washington  W'ater  Power  Cov,  Pull¬ 
man.  Job  installed  by  Snapp  Electric  Co.,  Pull¬ 
man. 

The  Need 

Improved  illumination  to  increase  store  traffic 
and  business;  to  make  the  extensive  variety  of 
goods  on  sale  attractive. 


Light  for  a  Drug  Store 

Fluorescent 
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Poultry  pens  on  the  Kimber  farm  are  cleaned  by  one  man  with  the  aid  of  this  over¬ 
sized  vacuum  cleaner.  The  job  formerly  required  four  men  with  brooms  and  shovels 
and  two  trucks.  The  plant  cost  $10,000;  is  expected  to  pay  out  in  three  years 


Poultryman  Is  Large  User  of  Electricity 

Motors  insure  efficient  operation  on  Kimber  farm; 
vacuum  cleaner  is  one  of  many  time-saving  devices 

By  L  A,  Walker 

Pacific  Gas  and  Electric  Co. 


Kimber  Poultry  Breeding  Farm 
at  Niles,  Calif.,  with  17,000 
chickens  and  a  background  of 
15  years  of  scientific  research,  is  out¬ 
standing  both  for  high  quality  stock  and 
effective  use  of  electrical  equipment. 

Organic  soundness  and  breakdown 
studies  of  both '  poultry  and  eggs  are 
made  constantly  in  the  farm’s  own  labo¬ 
ratory.  Extensive  trapnesting  is  carried 
on  in  order  that  a  more  complete  record 
can  be  had  of  such  things  as  family 
lines,  heredity,  livability,  biological 
soundness,  egg  production  and  other 
factors  that  go  into  the  production  of 
high  quality  breeding  stock.  All  these 
studies  and  careful  planning  show  their 
results  in  the  steady  expansion  of  Kim- 
ber’s  business.  He  recently  purchased 
an  additional  farm  in  order  to  meet  the 
increasing  demand  for  high  quality 
breeding  stock. 

Hand-in-hand  with  the  development 
of  sound,  high  production  stock,  has 
been  the  installation  of  electrical  equip¬ 
ment  to  make  this  farm  a  model  of  ef¬ 
ficiency.  Wherever  possible  electricity 
does  the  work. 

Outstanding  in  this  respect  is  the 
vacuum  cleaner  plant  laid  out  and  in¬ 
stalled  by  the  Rees  Blow  Pipe  Manu¬ 
facturing  Co.  of  San  Francisco  to  sup¬ 
ply  suction  for  cleaning  poultry  pens. 
Litter  is  sucked  up,  carried  along 
through  the  pipes  and  then  blown  into 
large  fertilizer  bins  where  it  is  held 


until  sold.  Kimber  says  this  plant,  with 
one  man  operating  the  nozzle,  can 
clean  140  pens  housing  17,000  birds, 
regardless  of  weather,  in  the  same  time 
that  it  would  take  four  men  with 
brooms,  shovels  and  two  trucks  to  do 
the  job.  Not  only  that,  but  the  vacuum 
does  it  better  and  with  less  disturbance. 
The  plant  cost  approximately  $10,000 
and  Kimber  says  it  will  pay  for  itself 
in  three  years. 

In  addition  to  the  75-hp.  vacuum 
cleaner  motor  there  is  a  15-hp.  deep 
w’ell  pump  which  furnishes  water  for 
irrigation  of  poultry  greens;  a  3-hp. 
pressure  system;  40  electric  brooders; 
a  feed  mixer;  electric  incubators  with 
a  capacity  of  160,000  eggs;  air  heaters 
for  the  chick  rooms;  dust  removal  and 
ventilating  fans;  Hy  traps;  grain  con¬ 
veyors  and  other  jiieces  of  small  equip¬ 
ment.  The  fann  home  has  an  electric 
range,  water  heater,  refrigerator,  and  a 
number  of  small  appliances.  Electricity 
is  .supplied  to  all  this  equipment  from 
the  lines  of  the  Pacific  Gas  and  Electric 
Co.  in  its  East  Bay  Division. 

Kimber  can  be  justly  proud  of  his 
accomplishments  in  the  poultry  breed¬ 
ing  field  and  for  his  management  of  a 
successful  enterprise.  It  is  a  point  of 
.satisfaction  to  the  electrical  industry 
that  he  has  selected  electrical  equipment 
to  such  a  large  extent  for  u.se  on  his 
farm  because,  if  he  did  not  believe  it 
did  the  job  satisfactorily,  it  would  not 


be  included  in  his  operations.  He  says: 
“You  do  not  see  any  large  mills  using 
shovels;  they  use  blowers  or  conveyors 
and  let  power  do  the  work,  so  why 
should  a  large  poultry  farm  continue 
to  use  shovels.  Efficiency  counts.” 

Nichrome  Wire  Substitute 

Puget  Sound  Power  &  Light  Co., 
through  its  Farm  Electrification  Lab¬ 
oratory,  is  making  an  effort  to  help  the 
farmer  solve  the  problem  of  substitute 
materials  for  electrical  uses. 

An  example  is  the  report  on  use  of 
No.  24  iron  stovepipe  wire  as  a  sub¬ 
stitute  for  nichrome  wire  in  brooder 
coils,  made  by  Charles  Wildebour,  in 
charge  of  the  laboratory.  No.  24  iron 
stovepipe  wire  was  selected  because  it 
is  mo.st  commonly  stocked  in  hardware 
stores  and  seemed  to  be  the  best  suited 
to  the  purpose.  Findings  were: 

“Seven  ty-.seven  feet  of  this  wire, 
coiled  on  a  0.125-in.  mandrel  and  then 
pulled  to  a  length  of  44  ft.  will  give 
approximately  500  watts  on  120  volts 
at  black  temperature. 

“The  resistance  of  this  wire  varies 
greatly  with  its  temperature.  Its  re¬ 
sistance  increases  with  an  increase  in 
temperature.  When  the  above  men¬ 
tioned  .500-watt  coil  is  first  energized,  it 
will  draw  about  1,000  watts,  but  will 
drop  to  normal  (about  500  watts)  in 
about  15  seconds. 

“From  the  foregoing  it  will  be  evi¬ 
dent  that  the  wattage  of  a  given  length 
of  wire  will  change  with  the  tempera¬ 
ture  at  which  it  is  operated  Assume, 
for  example,  that  77  ft.  of  wire,  coiled 
as  de.scribed.  were  pulled  to  only  22  ft.; 
its  wattage  would  then  be  materially 
decreased  below  5(X)  watts  This  is  due 
to  each  convolution  of  the  wire  heating 
its  neighbor  and  causing  the  wire  to 
operate  at  a  higher  temperature.  Con¬ 
versely,  if  77  ft.  of  wire  were  used 
straight  (not  coiled)  its  wattage  would 
be  considerably  higher. 

“Data  are  given  on  the  44-in.  coil  for 
the  reason  that  this  length  seems  to  give 
about  the  right  distribution  on  the  new 
type  of  infra-red  brooder. 

“Should  it  be  necessary  to  use  coils 
of  different  lengths  (even  though  the 
wire  length  is  the  same)  our  Farm  Elec¬ 
trification  Laboratory  should  be  con¬ 
sulted  for  specifications. 

“The  retail  price  of  No.  24  iron  stove¬ 
pipe  wire  is  18c  per  pound  and  runs 
708  ft.  per  |)ound.  The  material  for  a 
.500-watt  coil,  therefore,  costs  less  than 
2c.  The  Midget  Heater  &  Specialty  Co. 
of  Tacoma  will  wind  the  coils  in  quan¬ 
tities  for  .3c  each.  A  500-watt  nichrome 
coil  sells  for  about  $1..50  and  at  present 
is  not  available.  Stovepipe  wire  will 
rust  and  should  be  coated  with  oil  be¬ 
fore  storing.” 
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Tapp  Saboiagp 

Not  the  least  cost,  l)y  any  means,  is  the  over¬ 
head,  and  that  applies  as  well  to  a  war  as  it 
does  to  a  commercial  business.  Certainly  this 
war  has  its  billion  dollar  overhead  along  with  its 
billion  dollar  everything  else.  But  if  our  sensibi¬ 
lities  have  Itecome  calloused  to  costs  measured  in 
astronomical  figures,  they  are  still  aware  of  the 
co.sts  in  time  and  confusion  of  all  this  overhead. 
The  paperwork  connected  with  even  the  most  minor 
activity  has  grown  so  complex  that  it  is  a  wonder 
at  all  that  a  war  can  be  fought  in  such  a  jungle. 

Probably  it  is  all  necessary.  This  is  government 
business  and  because  government,  perhaps  with 
cause,  can’t  trust  anyone,  not  even  its  own  children, 
red  tape  is  used  to  tie  up  responsibility  through  a 
line  of  negotiations  in  which  it  might  become  lost 
or  eluded.  Business,  before  it  gets  too  big.  has  a 
simpler  rule  in  assigning  responsibility  to  its  per¬ 
sonnel.  If  a  man  can’t  be  trusted,  he  is  fired.  It 
is  the  way  to  get  things  done. 

But  unless  much  of  the  red  tape,  the  endless 
paperwork  and  reports  and  duplicate  copies  of  this 
and  that,  are  put  under  some  sort  of  limitation 
order,  not  only  will  the  paper  stocks  run  short  but 
a  sort  of  involuntary  sabotage  of  the  war  produc¬ 
tion  program  result. 

One  suspects  that  the  Nazis' and  the  Japs,  for  all 
their  headstart,  do  with  less  red  tape  than  we  do. 


and  their  field  success  shows  it.  There  is  a  real  job 
of  streamlining  to  be  done  on  the  red  tape  of  the 
war. 


Hail  to  the  WinnprH 

4BJURING  modesty  and  without  any  blushes, 
the  West  can  point  with  pride  to  the  imposing 
record  of  national  awards  won  by  Western 
companies  in  the  competitions  announced  at  the 
EEI  meeting  last  month.  Never  before  have  so 
many  Western  companies,  or  for  that  matter  so 
many  companies  from  any  other  single  region, 
walked  off  with  most  of  the  top  prizes. 

Imposing,  we  called  the  list.  Judge  for  yourself: 

The  Coffin  award,  most  prized  token  of  industry 
accomplishment,  went  to  the  San  Diego  Gas  & 
Electric  Company,  for  an  outstanding  job  in  meet¬ 
ing  the  wartime  public  service  requirements  of  the 
important  defense  area  it  serves. 

The  Thomas  W.  Martin  award  for  the  great  con¬ 
tribution  to  rural  electrical  development  and 
agricultural  advancement  was  won  by  the  Puget 
Sound  Power  &  Light  Company. 

The  George  A.  Hughes  award  for  the  outstand¬ 
ing  contribution  to  the  development  of  the  electric 
range  market  through  cooperative  selling  went  to 
the  Pacific  Gas  and  Electric  Company.  The  achieve¬ 
ment  was  notable  because  for  the  first  time  a  major 
utility,  as  well  as  a  so-called  “Roman  rider”  won 
this  coveted  distinction. 

The  Modern  Kitchen  Bureau  award  for  the 
greatest  contribution  to  the  development  of  the 
electric  water  heating  market  made  the  Puget 
Sour,d  Power  &  Light  Company  a  double  winner, 
an  achievement  of  singular  note. 

The  Laura  McCall  first  prize  award  went  to 
Marguerette  Reinhart,  home  service  director  of  the 
Idaho  Power  Company,  in  recognition  of  a  note¬ 
worthy  program  of  home  service  work. 

Here  is  a  record  of  accomplishment  in  which 
the  whole  West  can  take  pride.  The  editors  know 
that  they  express  the  feeling  of  every  member  of 
every  branch  of  the  industry  when  they  offer  sin¬ 
cere  congratulations  to  these  companies  and  their 
people  for  this  national  recognition. 


in  thp  National  inter pst 

INEVITABLY  the  WPB  orders  affecting  use  of 
critical  materials  are  bound  to  conflict  with  a 
variety  of  local  and  regional  rules  and  regula¬ 
tions.  And  inevitably  the  national  welfare  must 
take  precedence  and  deviations  from  what  hereto¬ 
fore  has  been  required  practice  permitted.  A  fine 
example  of  this  is  the  order  of  the  California  Rail¬ 
road  Commission  reported  in  this  issue  permitting 
the  substitution  of  iron  or  steel  wire  for  line  con- 
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structioii.  The  California  commission  has  huilt  up 
a  cherished  reputation  for  high  standards  to  in§ure 
safety  and  good  service.  But  the  commission  has 
been  quick  to  see  and  appreciate  the  problems 
faced  by  the  WPB  in  making  the  supplies  of  criti¬ 
cal  materials  go  around.  Its  action  in  this  and 
other  cases  in  cooperating  with  the  WPB  so  that 
the  utilities  could  meet  the  wartime  emergencies, 
is  highly  commendable.  It  is  in  line  with  the  pro¬ 
gram  of  sound  state  regulation  that  California  has 
enjoyed  since  its  public  utility  act  was  first  enacted. 

Let  Industry  Have  a  Plan 

A  LOT  of  postwar  economic  planning  is  being 
done  at  the  present  time,  principally  by  gov¬ 
ernment  agencies.  Planners  are  laying  out  the 
hlue-prints,  largely  theoretical,  for  transforming 
a  wartime  economy  hack  to  a  peaceful  economy. 
Uidess  some  of  these  plans  are  to  he  accepted  as 
the  master  program,  business  and  industry  should 
begin  to  do  some  serious  planning  of  their  owui. 
While  it  is  true  that  no  plan  will  be  worth  a  tinker’s 
dam  unless  the  war  is  won,  the  distinguished 
planners  in  the  halls  of  government  don’t  recog¬ 
nize  that  fact.  They  go  blithely  ahead  with  their 
schemes. 

Unless  our  estimate  is  wrong,  there  are  going  to 
he  plenty  of  people  thoroughly  fed  up  with  gov¬ 
ernment  planning  and  government  regulations  by 
the  time  the  war  is  over.  So  business  and  industry 
will  have  a  receptive  audience  for  a  sound  pro¬ 
gram.  Where  it  won’t  detract  from  the  war  effort, 
some  sensible  planning  should  he  done  for  the 
inevitable  adjustment  that  is  coming.  Such  advance 
thinking  can  take  the  form  of  a  “bank  for  the 
future”  where  ideas,  designs,  suggestions  can  he 
filed  for  the  present.  Periodically  they  can  he 
fitted  together  into  a  pattern  that  will  assure  the 
American  people  security  of  employment  in  an  eco¬ 
nomic  order  based  on  more  and  better  goods  at 
ever  lower  prices  for  more  and  more  people. 

When  the  Servant  Beeomes  Master 

EMOCBACY  and  democratic  forms  can 
backfire  on  occasion.  The  hearings  con¬ 
ducted  in  Washington  last  month  on  the 
Bone-Smith  Columbia  Power  Authority  hill  are  an 
example.  Scores  of  people  testified  in  support  of 
this  piece  of  legislation  which  would  place  the  in¬ 
dustrial  future  of  the  Pacific  Northwest  largely  in 
the  hands  of  a  group  of  federal  bureaucrats.  Not 
many  testified  against  it,  although  opponents  will 
have  later  opportunities  to  register  protests. 

Significant  fact  about  the  hearings  was  that  vir¬ 
tually  all  of  those  testifying  in  behalf  of  the  legis¬ 
lation  were  public  servants,  employed  by  the 


people,  appearing  on  expense  accounts  chargeable 
to  tax  monies.  It  was  a  case  of  privileged  advo- 
:?ates  each  with  special  interests  in  the  success  of 
the  measure,  trying  to  convince  Congressional  rep¬ 
resentatives  of  the  people  that  they — the  advocates 
— truly  represented  the  public.  Reports  of  the  testi¬ 
mony  indicated  that  politics  rather  than  facts  filled 
most  of  the  pages.  If  many  of  the  statements  go 
imcontroverted  or  unchallenged,  then  the  demo¬ 
cratic  process  will  assuredly  he  perverted.  Most  of 
them,  voiced  as  opinions  of  the  people,  were  solely 
the  opinions  of  the  person  testifying. 

In  the  case  of  legislation  of  such  vital  impor¬ 
tance  to  a  great  region  of  the  country,  the  logical 
procedure  would  he  to  hold  hearings  locally.  This 
certainly  should  he  done  before  any  Columbia 
Power  Authority  hill  is  enacted.  Otherwise  the  sen¬ 
timents  of  a  great  segment  of  the  public,  unorgan¬ 
ized  and  mute,  will  never  he  expressed.  The  hue 
and  cry  for  immediate  enactment  of  legislation  is 
largely  the  clamoring  of  a  group  of  prejudiced 
individuals  who  know^  that  their  best  chance  of 
securing  such  a  hill  is  to  dramatize  it  as  a  war 
emergency.  It  is  the  kind  of  an  “emergency”  that 
can  he  forgotten  for  the  duration. 


T  is  not  inappropriate  to  ponder  the  fu¬ 
ture,  particularly  as  its  relates  to  Pa¬ 
cific  Coast  business.  Aviation  is  still  in 
its  infancy.  Its  future  calls  for  greater  use  of 
airplanes  for  commercial,  military  and  re¬ 
creational  purposes.  The  planes  of  tomorrow 
will  probably  be  manufactured  from  plastics 
or  similar  materials  and  turned  out  in  great 
quantities  at  low  cost  .  .  .  New  demands  for 
aircraft  should  keep  these  plants  operating  at 
moderate  capacity  for  many  years.  .  .  .  Mil¬ 
lions  of  tons  of  shipping  are  being  sunk  and 
will  continue  to  be  sunk  during  this  war. 
Water  transportation  is  as  essential  as  it  ever 
has  been  and  when  the  demands  of  the  gov¬ 
ernment  subside,  commercial  shipbuilding 
should  be  resumed  on  a  large  scale.  .  .  .  Re¬ 
strictions  on  the  building  of  homes,  taken 
with  the  increase  in  population,  will  present 
a  demand  for  tens  of  thousands  of  new  homes. 
.  .  .  Stocks  of  commodities  for  civilian  use  are 
being  depleted  to  a  point  where  their  replen¬ 
ishment  will  become  a  national  necessity.  The 
Pacific  Coast  will  have  its  place  in  supplying 
this  want.  .  .  .  All  of  these  consumer  demands 
and  probably  others  newly  created  by  war 
conditions,  when  totaled,  should  produce  an 
approach  to  continued  good  business  when  the 
war  has  ended. — Hance  H.  Cleland,  |)resi- 
dent,  San  Diego  Gas  &  Electric  Co. 
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HOW  TO  DISPLAY  THE  AMERICAN  FLAG 


This  month  the  American  flag, 
symbol  of  national  unity,  appears 
on  the  cover  of  virtually  every 
magazine  published  in  the  United 
States.  In  connection  with  this  patri¬ 
otic  observance,  we  reprint  below  offi¬ 
cial  regulations  governing  the  proper 
display  and  civilian  respect  of  our  flag: 

1.  The  Flag  should  be  displayed 
from  sunrise  to  sunset.  It  should  be 
hoisted  briskly,  but  should  be  lowered 
slowly  and  ceremoniously.  The  Flag 
should  be  displayed  on  all  National 
anck  State  holidays  and  on  historic  and 
special  occasions. 

2.  \XTien  carried  in  a  procession 
with  other  flag  or  flags,  the  Flag  of 
the  United  States  of  America  should  be 
either  on  the  marching  right — i.e.,  the 
Flag’s  own  right — or  when  there  is  a 
line  of  other  flags,  the  Flag  of  the 
United  States  of  America  may  be  in 
front  of  the  center  of  that  line. 

3.  When  displayed  with  another  flag 
against  a  wall  from  crossed  staffs,  the 
Flag  of  the  United  States  of  America 
should  be  on  the  right,  the  Flag’s  own 
right  (the  observer’s  left),  and  its  staff 
should  be  in  front  of  the  staff  of  the 
other  flag. 

4.  When  a  number  of  flags  of  States 
or  cities  or  pennants  of  societies  are 
grouped  and  displayed  from  staffs  with 
the  Flag  of  the  United  States  of  Amer¬ 
ica,  the  latter  should  be  at  the  center 
or  at  the  highest  point  of  the  group. 

5.  \Xlien  flags  of  States  or  cities  or 
pennants  of  societies  are  flown  on  the 
same  halyard  with  the  Flag  of  the 
United  States  of  America,  the  latter 
should  always  be  at  the  peak  When 
flown  from  adjacent  masts,  the  Flag  of 
the  United  States  of  America  should 
be  hoisted  first  and  lowered  last.  No 
such  flag  or  pennant  flown  in  the  for¬ 
mer  position  should  be  placed  above 
or  in  the  latter  position  to  the  right  of 
the  Flag  of  the  United  States  of  Amer¬ 
ica;  i.e.,  to  the  observer’s  left. 

6.  When  flags  of  two  or  more  na¬ 
tions  are  displayed,  they  should  be 
flown  from  separate  masts  at  the  same 
height  and  the  flags  should  be  of  ap¬ 
proximately  equal  size.  International 
usage  forbids  the  display  of  the  flag  of 
one  nation  above  that  of  another  nation 
in  time  of  peace. 

7.  When  the  Flag  is  displayed  from 
a  staff  projecting  horizontally  or  at  an 
angle  from  the  window  sill,  balcony. 


or  front  of  building,  the  union  of  the 
Flag  should  go  clear  to  the  peak  unless 
the  Flag  is  at  half-mast.  (When  the 
Flag  is  suspended  over  a  sidewalk  from 
a  rope  extending  from  a  house  to  a  pole 
at  the  edge  of  the  sidewalk,  the  Flag 
should  be  hoisted  out  from  the  building 
toward  the  pole,  union  first.) 

8.  When  the  Flag  is  displayed  in  a 
manner  other  than  by  being  flown  from 
a  mast,  it  should  be  displayed  flat, 
whether  indoors  or  out.  When  displayed 
either  horizontally  or  vertically  against 
a  wall,  the  union  should  be  uppermost 
and  to  the  Flag’s  own  right;  i.e.,  to  the 
observer’s  left.  When  displayed  in  a 
window  it  should  be  displayed  tbe  same 
w'ay;  that  is,  with  the  union  or  blue 
field  to  the  left  of  the  observer  in  the 
street.  When  festoons,  rosettes,  or  drap- 
ings  are  desired,  bunting  of  blue,  white, 
and  red  should  be  used,  but  never  the 
Flag. 

9.  When  displayed  over  the  middle 
of  the  street,  the  Flag  should  be  sus¬ 
pended  vertically  with  the  union  to  the 
north  in  an  east-and-west  street  or  to 
the  east  in  a  north-and-south  street. 

10.  When  used  on  a  speaker’s  plat¬ 
form,  the  Flag,  if  displayed  flat,  should 
be  displayed  above  and  behind  the 
speaker.  If  flown  from  a  staff  it  should 
be  in  the  position  of  honor,  at  the 
speaker’s  right.  It  should  never  be  used 


Civilian  Salute 

1.  Civilians,  as  well  as  soldiers, 
should  salute  when  the  Flag  is 
being  raised  or  lowered  or  when 
it  passes  (uncased)  in  a  parade. 

2.  A  man  not  in  uniform  sa¬ 
lutes  by  removing  his  hat  with  his 
right  hand  and  placing  it  over  his 
heart,  while  standing  upright  with 
heels  together. 

3.  A  woman  in  civilian  attire 
places  her  right  hand  over  her 
heart,  while  standing  upright. 

4.  Whenever  the  Star  Spangled 
Banner  is  played,  a  civilian  stands 
upright  and  faces  the  music,  with 
right  hand  over  heart,  except 
when  the  Flag  is  being  lowered  at 
sunset,  on  which  occasion  he  faces 
the  Flag  and  salutes  as  described 
above.  The  salute  is  held  until 
the  last  note  of  the  anthem  is 
played. 


to  cover  the  speaker’s  desk  nor  to  drape 
over  the  front  of  the  platform,  but 
bunting  may  be  used  for  this  purpose, 
if  desired. 

11.  When  used  in  connection  with 
the  unveiling  of  a  statue  or  monument, 
the  Flag  should  form  a  distinctive  fea¬ 
ture  during  the  ceremony,  but  the  Flag 
itself  should  never  be  used  as  the  cover¬ 
ing  for  the  statue. 

12.  When  flown  at  half-mast,  the 
Flag  should  be  hoisted  to  the  peak  for 
an  instant  and  then  lowered  to  the  half- 
mast  position;  but  before  lowering  the 
Flag  for  the  day  it  should  be  raised 
again  to  the  peak.  By  half-mast  is 
meant  hauling  down  the  Flag  to  one- 
half  the  distance  between  the  top  and 
bottom  of  the  mast.  (On  a  pole,  the  Flag 
flies  its  own  width  below  the  peak.) 

13.  Flags  flown  from  fixed  masts 
are  placed  at  half-mast  to  indicate 
mourning.  When  the  Flag  is  displayed 
on  a  small  staff,  as  when  carried  in  a 
parade,  mourning  is  indicated  by  at¬ 
taching  two  streamers  of  black  crepe 
to  the  spearhead,  allowing  the  stream¬ 
ers  to  fall  naturally.  Crepe  is  used  on 
the  flagstaff  only  by  order  of  the 
President. 

14.  When  used  to  cover  a  casket,  the 
Flag  should  be  placed  so  that  the  union 
is  at  the  head  and  over  the  left  shoul¬ 
der.  The  Flag  should  not  be  lowered 
into  the  grave  nor  allowed  to  touch  the 
ground.  The  casket  should  be  carried 
foot  first. 

15.  When  the  Flag  is  displayed  in 
the  body  of  the  church,  it  should  be 
from  a  staff  placed  in  the  position  of 
honor  at  the  congregation’s  right  as 
they  face  the  clergyman.  The  service 
flag,  the  State  flag,  or  other  flag  should 
be  at  the  left  of  the  congregation.  If 
in  the  chancel  or  on  the  platform  the 
Flag  of  the  United  States  of  America 
should  be  placed  at  the  clergyman’s 
right  as  he  faces  the  congregation  and 
the  other  flags  at  his  left. 

16.  When  the  Flag  is  in  such  a  con¬ 
dition  that  it  is  no  longer  a  fitting 
emblem  for  display,  it  should  not  be 
cast  aside  or  used  in  any  way  that 
might  be  viewed  as  disrespectful  to  the 
national  colors,  but  should  be  destroyed 
as  a  whole  privately,  preferably  by 
burning  or  by  some  other  method  in 
harmony  with  the  reverence  and  respect 
we  owe  to  the  emblem  representing  our 
country. 
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Electriquiz 

A  request  to  Charles  Davies, 
San  Diego  Gas  &  Electric  Co., 
brings  this  interesting  Electriquiz 
from  his  assistant.  Edward  J. 
Wright. 

1.  How  many  American  men, 
women  and  children  own  the  elec¬ 
tric  companies  of  the  United 
States? 

(a)  1,000,000. 

(h)  25,000.fK)0. 

(c)  80,000,000. 

2.  What  industry,  expanding  in 
accordance  with  the  demands  of 
the  war  program,  will  create  more 
taxes  instead  of  consuming  faxes? 

(a)  Aircraft. 

(b)  Utility. 

(c)  Shipbuilding. 

3.  How  many  separate  parts 
make  up  a  modern  Army  truck? 

(a)  5,000. 

(b)  15.000. 

(c)  25,000. 

4.  What  prominent  person  re¬ 
cently  was  quoted  as  follows:  “We 
must  win  this  war  on  every  front, 
industrial  as  well  as  battle,  if  we 
are  to  survive.” 

(a)  President  Roosevelt. 

(b)  General  Douglas  MacAr- 
thur. 

(c)  Harold  Ickes. 

5.  If  the  average  family  spends 
S58  per  year  for  cigarettes  and 
tobacco,  how  much  does  it  spend 
for  electrical  service? 

(a)  $5. 

(b)  $35. 

(c)  $50. 

6.  What  is  the  company  invest¬ 
ment  per  employee  in  the  utility 
business? 

la)  $5,000. 

(b)  $25,000. 

(c)  $50,000. 

7.  Which  is  the  largest  mason¬ 
ry  structure  ever  built  by  man? 

la)  Boulder  Dam. 

lb)  Grand  Coulee  Dam. 

lc)  Shasta  Dam. 

8.  How  many  homes  in  the 
United  States  have  no  other  util¬ 
ity  service  but  electricity? 

la)  800,000. 

lb)  2,500,000. 

(c)  7,000,000. 

The  answers  are  on  page  73. 


Guidance  Committees 
Key  Program  To  Needs 

Forward  with  activities  closely 
tuned  to  the  needs  of  the  times — 
this  is  the  plan  of  the  guidance  com¬ 
mittees  of  the  three  PCEA  sections  ap¬ 
pointed  by  President  S.  E.  Gates.  Fol¬ 
lowing  their  first  meeting  at  the  busi¬ 
ness  conference  in  Fresno,  the  commit¬ 
tees  are  planning  timely  functions  for 
their  various  groups  that  will  make 
PCEA  more  valuable  tban  ever  to  its 
members.  Following  are  the  personnel: 

Business  Development  Section 

Frank  C.  Angle,  Allis  Chalmers  Mfg. 
Co.,  San  Francisco,  chairman.  P.  P. 
Pine,  San  Diego  Gas  &  Electric  Co., 
vice-chairman, 

B.  W.  Reynolds,  PG  and  F..  San 
Francisco;  Milo  Cain,  Coast  Counties 
Gas  &  Electric  Co,,  Santa  Cruz;  R.  C. 
McFadden,  Southern  California  Edison 
Co.,  Los  Angeles;  H.  H.  Fogwell, 
Thermador  Electrical  Mfg.  Co.,  Los  An¬ 
geles;  A.  D.  Bragg,  General  Electric 
Co.,  San  Francisco;  A.  E.  Hitchner, 
Westinghouse  Electric  &  Mfg.  Co.,  Los 
Angeles;  A.  A.  Schueler,  Square  D  Co., 
Los  Angeles;  J.  P.  Carson,  Graybar 
Electric  Co.,  San  Francisco;  A.  C,  Joy. 
PG  and  E,  San  Francisco. 

Administrative  Services  Section 
L.  C.  Rausch,  Coast  Counties  Gas  & 
ElectrigiCo.,  Santa  Cruz,  chairman;  F, 
C.  McLaughlin,  Southern  California 
Edison  Co..  Los  Angeles,  vice-chair¬ 
man. 

L.  J.  Nevraumont,  PG  and  E,  San 
Francisco;  Wm.  de  Waard,  San  Diego 
Gas  &  Electric  Co.;  S.  W.  Scarf e.  Gen¬ 
eral  Electric  Co.,  Los  Angeles;  M.  W. 
Phillip.s,  Southern  California  Edison 
Co.,  Visalia;  E.  A.  Long,  PG  and  E. 
San  Francisco;  S.  W.  Murray,  Westing- 
house  Electric  Supply  Co.,  Los  Ange¬ 
les;  J.  A.  Long,  Southern  California 
Edison  Co.,  Los  Angeles;  A.  D,  Church, 
P(i  and  E,  San  Francisco;  G.  C.  Ten¬ 
ney,  Electrical  West. 

Operating  Economies  Section 

H.  A.  Lott,  Southern  California  Edi¬ 
son  Co.,  Los  Angeles,  chairman.  L.  J. 
Moore,  PG  and  E,  Fresno,  vice-chair¬ 
man. 

H.  A.  Noble,  San  Diego  Gas  &  Elec¬ 
tric  Co.;  F.  I).  Beardsley,  Coast  Coun¬ 
ties  Gas  &  Electric  Co.,  Santa  Cruz;  E. 
W.  Morris,  Westingbouse  Electric  & 
Mfg.  Co.,  Los  Angeles;  ().  A.  Gustaf¬ 
son,  General  Electric  Co.,  Los  Angeles; 
F.  H.  Searight.  Allis  Cbalmers  Mfg. 
Co.,  San  Francisco;  E.  K.  Sadler,  Kel- 


Who  Am  I? 

I  was  born  in  Olean,  N.  Y., 
July  22.  1906.  I  attended  public 
schools  there,  working  during 
high  school  vacations  as  a  loco¬ 
motive  wireman  hel|)er  on  the 
Pennsylvania  Railroad.  After  be¬ 
ing  graduated  from  high  school 
I  was  employed  as  an  electrician 
helper  with  the  Vacuum  Oil  Co., 
receiving  mv  senior  electrician 
grade.  I  resigned  to  attend  Bliss 
Electrical  School.  Washington,  D. 
C.,  graduating  in  electrical  engi¬ 
neering  in  1926.  Accepted  as  a 
graduate  student  candidate  with 
the  Westinghouse  Electric  &  Mfg. 
Co.,  I  specialized  in  central  sta¬ 
tion  sales  and  received  my  com¬ 
mercial  engineering  degree.  My 
first  three  years  with  the  company 
were  spent  in  Pittsburgh  as  a 
sales  assistant.  Who  am  I? 

After  serving  as  central  station 
salesman  in  western  Pennsvlvania 
and  West  Virginia,  I  was  ap¬ 
pointed  manager  of  the  Westing- 
house  lamp  division  in  Columbus, 
Ohio,  a  position  I  later  held  in 
Grand  Rapids,  Mich.  In  1936  I 
went  to  Chicago  as  special  svndi- 
cate  representative  with  the  lamp 
division  of  the  northwestern  dis¬ 
trict.  I  was  appointed  manager  of 
the  agency  and  specialties  divi¬ 
sion  of  that  district  in  19.39.  I 
came  to  Los  Angeles  in  March, 
1941,  as  Southern  California  man¬ 
ager  for  Westinghouse.  the  posi¬ 
tion  I  now  hold.  \^Tio  am  I? 

I  am  a  newly  elected  director 
of  the  Pacific  Coast  Electrical 
Assn.,  and  a  director  of  the  Los 
Angeles  Electric  Club.  I  am  a 
member  of  the  Nu  Upsilon  Gam¬ 
ma  honorarv  society,  Los  Angeles 
Country  Club,  Del  Mar  Club  and 
Los  Angeles  Chamber  of  Com¬ 
merce.  My  hobbies  are  fishing, 
big  game  bunting,  golf,  civilian 
defense,  and  last,  but  not  least, 
the  promotion  and  development 
of  the  electrical  industry.  I  am 
married,  have  a  seven-year-old 
daughter,  Sally,  and  live  in  Bel- 
Air.  My  name  is:  See  page  73. 


man  Electric  Mfg.  Co.,  Los  Angeles; 
A.  C.  Schwager,  Pacific  Electric  Mfg. 
Co.,  San  Francisco;  L.  A.  Nott,  San- 
gamo  Electric  Co..  San  Francisco;  A. 
M.  Bobnert.  Ohio  Brass  Co.,  San  Fran¬ 
cisco. 
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Code  Work  Outstanding 

On  the  back  cover  of  this  issue  ap¬ 
pears  a  Pacific  Coast  Electrical  Assn, 
advertisement  featuring  the  outstanding 
work  of  the  Code  and  Ordnance  Com¬ 
mittee  with  regard  to  the  l^niform 
Electrical  Code  and  its  Emergency  Su|)- 
plement  Ordinance. 

E.  F.  Watkins,  Southern  California 
Edison  Co.,  Los  Angeles,  is  chairman 
of  this  alert  and  hard  working  com¬ 
mittee.  J.  O.  Dillingham.  General  Elec¬ 
tric  Co.  San  Francisco,  is  vice-chairman. 

Committee  members  include  A.  C. 
Veit.  Los  Angeles  County  electrical 
inspector;  B.  C.  Hill,  chief  of  the 
Department  of  Electricity,  City  of  Oak¬ 
land;  1).  E.  Harris,  General  Electric 
Sui>[)lv  Co..  San  Francisco;  C.  E.  Heise, 
retired,  formerly  with  Westinghouse 
Electric  6k  Mfg.  Co..  San  Francisco;  J. 
O.  Case.  Quality  Electric  Co.,  Los  An¬ 
geles;  H.  L.  Har|)er.  Graybar  Electric 
Co.,  Los  Angeles;  M.  Kennedy  Bliss, 
Board  of  Fire  Underwriters  of  the 
Pacific.  San  Francisco;  D.  C.  Ray, 
PG  and  E.  San  Francisco. 
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Activities  of  this  committee  promot¬ 
ing  acceptance  by  cities  of  the  Uniform 
Electrical  Code  and  its  Emergency  Sup¬ 
plement  Ordinance  are  in  conformity 
with  views  voiced  by  Donald  M.  Nel¬ 
son,  WTB  chairman,  before  a  recent 
federal-state  conference  on  war  restric¬ 
tions  attended  by  officials  from  47 
states. 


Northwest  Section  To  Meet 
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Inspectors  of  the  states  of  Oregon, 
W'ashington,  Idaho.  Utah,  and  Montana, 
members  of  the  Northwestern  section. 
International  Assn,  of  Electrical  In¬ 
spectors.  will  hold  their  annual  meeting 
this  vear  at  Portland,  at  the  Portland 
Hotel.  Sept.  17-18.  according  to^  an¬ 
nouncement  by  F.  D.  Weber,  secretary 
treasurer.  This  convention  will  be 
home  base  for  W .  L.  Gaffney,  city  elec¬ 
trical  inspector.  Tacoma,  who  is  presi¬ 
dent  this  year  both  of  the  lAEI  and  of 
the  Northwestern  Section. 

The  length  of  the  meeting  has  been 
streamlined  to  meet  the  war  emergency, 
cut  to  two  days  instead  of  four,  and  its 
program  will  cover  subjects  of  vital 
interest  to  all  inspectors  who  today  are 
called  upon  to  conform  to  priority  and 
critical  list  emergency  regulations  and 
restrictions  and  still  obtain  maximum 
protection  and  safety. 

The  meeting  will  be  sponsored  by  the 
Electric  Club  of  Portland.  Berkeley 
Snow,  secretary  of  the  Northwest  Elec¬ 
tric  Light  &  Power  .Assn..  Portland,  has 
been  appointed  general  chairman  of  the 
local  entertainment  committee. 


In  a  neat  compact  booklet  issued  Mar. 
1,  the  Northwestern  Section,  Interna¬ 
tional  Assn,  of  Electrical  Inspectors, 
listed  all  essential  information  for  the 
year’s  program.  The  booklet  not  only 
was  the  formal  notice  of  appointment 
on  committees,  but  gave  basic  informa¬ 
tion  as  to  the  annual  meeting  in  Port¬ 
land  in  Se|)tember  and  instructions  to 
chairmen  on  committee  reports,  listed 
the  officers  of  the  section  as  well  as  of 
the  cha|)ters,  and  gave  a  complete  roster 
of  committee  appointments. 


Inspectors  Face  Problems 

Not  easv  days  for  electrical  inspec¬ 
tors,  these.  des|)ite  curtailment  of  build¬ 
ing  in  some  areas.  The  problems  made 
anew'  by  diversion  of  customary  copper, 
steel  and  rubber  from  electrical  uses 
to  war  uses  makes  the  responsibility  to 
keep  electrical  wiring  and  installation 
safe  to  persons  and  to  continuous  oper¬ 
ation,  complex  and  difficult,  it  was  re¬ 
vealed  in  every  discussion  and  topic  at 
the  meeting  in  Long  Beach  of  the 
Southern  California  Chapter,  Interna¬ 
tional  Assn,  of  Electrical  Inspectors, 
May  20,  Carl  Herkelrath,  San  Bernar¬ 
dino  electrical  inspector,  chairman, 
J)  resided. 

George  Riddle,  chief  engineer  archi¬ 
tect,  FHA.  Los  Angeles,  in  discussing 
the  critical  list,  said  standards  are  still 
being  reduced  but  when  threatened  with 
reduction  below'  safety,  no  wiring  will 
be  installed  at  all.  Contractors  may  use 
materials  from  their  own  stock  in  lieu 
of  critical  materials  listed,  he  i|»id,  but 
will  be  unable  to  replace  them  with 
anything  outside  the  critical  list. 

The  problem  of  grounding  wire  pro¬ 
tection  was  talked  over.  Critical  lists 
do  not  provide  for  it.  Also  coming  in 
for  concern  were  trailers,  whose  wheels 
are  now  being  removed  to  use  the  tires 
elsewhere,  and  which  then  become 
dwellings,  and  are  not  electrically'  in- 
sjiected.  Grounding  of  fluorescent  fix¬ 
tures,  too,  was  advocated  because  of 
several  accidents  caused  by  touching 
the  fixtures  and  receiving  shocks. 

Unqualified  men,  admitted  to  unions 
as  electricians  in  the  present  super  de¬ 
mand  for  manpower,  are  cause  for  much 
complaint.  Inspections  have  revealed 
large  numbers  of  unsoldered  joints, 
poor  installation,  inexpert  workman¬ 
ship.  The  problem  of  obtaining  solder, 
and  of  tape  to  protect  joints  was  also 
discussed. 

Another  meeting  on  July  22,  at  Hunt¬ 
ington  Park  was  voted  upon  because  of 
the  necessity  to  discuss  many  of  these 
difficulties  arising  from  materials  cur¬ 
tailment.  trailer;',  grounding,  and  poor 
workmarShip. 
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Customer  Service  Bureau 

The  Rocky  Mountain  Electrical 
League  added  another  gear  to  the  war 
mechanization  early  in  June  by  forming 
a  Customer  Service  Bureau  to  “stimu¬ 
late  continued  and  undiminished  usage 
of  domestic  electric  service  through  as¬ 
sisting  customers  to  maintain  and  util¬ 
ize  their  appliances,  many  of  which  are 
now  idle;  to  create  a  better  understand¬ 
ing  on  the  part  of  the  people  of  the 
difficulties  and  handicaps  involved  in 
su|)plying  appliances  and  rendering 
wartime  .service.”  A  further  purpose,  as 
set  forth  in  the  plan  book  describing 
the  new  Customer  Service  Bureau,  is 
“to  soften  the  impact  of  war  on  the 
home  front  and — assure  the  industry 
a  continuance  of  revenue,  so  far  as  pos¬ 
sible,  and  unhampered  partici|)ation  in 
the  National  Defense  effort.” 

This  activity  is  the  outgrowth  of  a 
survey  (authorized  at  the  May  18  meet¬ 
ing  of  RMEL’s  Utility  Division  in  Den¬ 
ver)  to  determine  customer  require¬ 
ments  and  what  remedies  might  be  ap- 
I>Iied  to  meet  conditions  impo.sed  by 
government  priorities.  A  study  of  the 
facts  disclosed  that  considerable  domes¬ 
tic  revenue  can  be  restored  and  main¬ 
tained  by  repairs  to  appliances  now  out 
of  service;  that  the  use  of  obsolescent 
or  discarded  equi|)ment  can  be  encour¬ 
aged  by  tactful  .salesmanship,  and  re¬ 
placements  supplied  from  secondhand 
stock,  to  the  benefit  of  customer  and 
power  company  alike. 

The  Cu.stomer  Service  Bureau  will 
work  hand-in-glove  with  the  league’s 
recently-formed  Po.stwar  Planning  com¬ 
mittee  (composed  entirely  of  major  ex¬ 
ecutives  of  the  distributor,  manufac¬ 
turer,  contractor,  dealer  and  utility 
units  of  RMEL),  whose  purpose  will  be 
restoration  of  the  appliance  market  and 
stimulation  of  street  and  highway  light¬ 
ing  after  peace  is  restored. 


•  Motor  Dealers  Assn,  of  Northern 
California  has  affiliated  itself  as  a  body 
with  the  National  Industrial  Service 
.Assn.  Walter  Vance,  Pacific  Electric 
Motor  Co.,  Oakland,  is  president  and 
K.  M.  Ryals,  Stone-Ryals  Electric  & 
Mfg.  Co..  San  Francisco,  secretary  of 
the  northern  California  group.  In  the 
ra|)idly  changing  national  situation  with 
respect  to  use  of  critical  materials  by 
industrial  electrical  contractors  and  mo¬ 
tor  shops,  the  NISA  information  is  con¬ 
sidered  of  especial  timeliness  and  value. 
It  is  also  working  with  war  agencies  to 
see  that  the  motor  service  shop  is  kept 
in  position  to  render  emergency  and 
maintenance  service  to  the  important 
war  industries  working  the  electrical 
equipment  two  and  three  shifts  each 
day.  seven  days  a  week. 
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Wartime  Accounting  Procedure 

Eighty  representatives  of  Northwest  utility 
group  discuss  present  day  problems  at  Butte 


The  WPB’s  training-within-inrlustry 
program  is  the  first  step  in  the  solution 
of  the  jiersonnel  problem  in  utility  com¬ 
panies,  according  to  R.  W.  Peterson, 
Puget  Sound  Power  &  Light  Co.,  who 
brought  this  message  to  the  17th  annual 
meeting  of  the  Accounting  &  Business 
Practice  Section  of  the  Northwest  Elec¬ 
tric  Light  &  Power  Assn,  at  Butte, 
Mont..  May  21-22.  With  Northwest 
utility  companies  losing  trained  person¬ 
nel  to  the  armed  forces,  to  the  ship¬ 
yards,  airplane  plants  and  other  war 
industries,  the  training  of  new  men 
takes  on  added  importance.  Job  in¬ 
structor  training  is  the  first  step  in  the 
program,  Peterson  said,  pointing  out 
that  420  key  men  of  his  own  company 
had  already  completed  the  course  and 
150  additional  are  taking  it.  The  scien¬ 
tific  training  technique  embodied  in  the 
program  enables  supervisors  to  train 
men  and  women  for  technical  utility 
jobs  quicker  and  better  than  by  any 
method  heretofore  ap|)lied. 

The  meeting,  which  was  presided  over 
by  J.  R.  Thomas,  The  Montana  Power 
Co.,  chairman  of  the  section,  was  at¬ 
tended  by  more  than  80  men  in  the 
accounting  and  allied  departments  of 
the  Northwest  companies.  M.  E.  Buck, 
general  superintendent.  The  Montana 
Power  Co.,  welcomed  the  delegates.  A 
feature  of  the  program  this  year  was 
two  sessions  devoted  to  round  table 
discussions  of  a  variety  of  subjects  un¬ 
der  the  heading  Present  Your  Problem. 

An  exhaustive  treatise  on  stores  pro¬ 
cedure  and  accounting  under  WPB  Or¬ 
der  P-46  was  presented  by  Clause  R. 
Groth  of  Pacific  Power  &  Light  Co,  In 
open  discussion  of  the  subject  con¬ 
sensus  was  that  any  special  cases  of 
construction  or  maintenance,  as  to 
whether  or  not  they  fell  under  the 
regulations  of  P-46,  should  be  taken  up 
with  the  WPB  to  secure  a  special 
project  rating. 

During  a  discussion  of  the  workings 
of  the  Fair  Labor  Standards  Act  as 
applied  to  electric  utilities,  which  was 
|)resented  by  E.  1.  Snyder,  Portland 
General  Electric  Co.,  the  group  ex¬ 
plored  the  possibilities  of  paying 
monthly  men  by  the  week  or  by  the 
two-week  period,  or  semi-monthly,  but 
no  unanimity  of  opinion  was  expressed. 

Under  the  heading.  New  W rinkles  in 
Billing,  Henry  Mann.  Utah  Power  & 
Light  Co.,  explained  the  working  of  a 
new  method  of  reading  meters  quarterly 


in  rural  areas  recently  adopted  in  his 
com[)any.  Meter  readings  are  estimated 
for  the  interim  months  and  the  system 
is  working  satisfactorily  with  few  corn- 
paints.  Eighty-five  hundred  miles  of 
car  mileage  with  consequent  conser\a- 
tion  of  rubber  and  gas.  is  saved  in 
one  comf)any  district,  in  whicb  1 4,5(K) 
car  miles  are  required  to  read  tbe 
meters.  Di.'scussion  develo[)ed  the  fact 
that  other  com|)anies  were  contemplat¬ 
ing  similar  devices  for  saving  rubber 
and  car  expense,  and  were  considering 
applying  the  same  practice  to  urban 
customers  as  well  as  rural.  R.  W.  Law- 
lor.  Northwestern  Electric  Co.,  and  E. 
Vi .  Bredemeier,  Portland  General  Elec¬ 
tric  Co.,  told  of  estimating  final  bills 
rather  than  taking  final  readings,  which 
had  proved  to  be  an  entirely  feasible 
practice  and  one  productive  of  saving. 
Lawlor  suggested  that  utilitv  companies 
should  consider  semi-annual  or  even 
annual  meter  reading,  since  greater 
savings  could  be  effected  by  such  prac¬ 
tice  and  it  might  work  just  as  well  as 
quarterly  readings. 

Additional  })recautions  for  preserva¬ 
tion  of  records  in  view  of  the  added 
hazards  of  war  came  in  for  discussion 
at  one  of  the  round  tables.  No  com¬ 
pany  had  yet  taken  any  stej)s  in  this 
direction  but  the  |)ossibility  of  dupli¬ 
cating  vital  records  by  pbotogra|)hy  and 
storing  them  in  a  separate  location  from 
the  regular  company  vaults  was  of¬ 
fered  as  a  solution. 

E.  G.  Lei|)heimer,  editor  of  the  Mon¬ 
tana  Standard,  was  the  principal  speak¬ 
er  at  the  annual  dinner.  Toastmaster 
on  this  occasion  was  D.  J.  McGonigle. 
The  Montana  I’ower  Co.,  who  is  chair¬ 
man  of  the  association’s  utilization 
section.  Among  the  entertainment  fea¬ 
tures  was  a  trip  to  Morrison  Caves 
near  Butte  on  the  afternoon  of  May 
22.  VV .  P.  Dolan  of  The  Montana  Pow¬ 
er  Co.  was  chairman  of  the  arrange¬ 
ments  committee. 

Meetings 

Portland  Electric  Cliih  at  its  May  28  meet¬ 
ing  heard  J.  E.  Yates  on  Converting  for  I'ic- 
tory.  Yates,  formerly  with  Pacific  Power  & 
Light  Co.,  is  now  a  member  of  the  WPB  Con¬ 
tract  Distribution  Branch. 

San  Francisco  Electric  Club  had  as  its 
speaker  on  June  1  Col.  H.  S.  Bennion.  vice- 
president  and  managing  director  of  the  Edison 
Electric  Institute. 


Central  Califf>rn!a  (Chapter  lAEl  will  be 
hosts  to  the  Southwcs::rn  .'section  lAEl  an¬ 
nual  meeting  .''C|)t.  21-23  at  Fresno.  The  June 
26  meeting  of  the  Fresno  group  \>as  devoted 
to  planning  the  event. 

San  Diego  Electric  Club  on  June  23  saw 
If  est  Lynn,  a  kodachrome  sound  motion  pic¬ 
ture  tracing  the  development  of  the  watthour 
meter  from  early  types  to  the  present  day  in¬ 
strument. 

Los  Angeles  Electric  (dub  bas  elected  the 
following  officers  for  1942-1943:  l^resident.  A. 

1).  Brown,  Allis  Chalmers  Mfg.  Co.:  first 
vice-president.  Edwin  F.  Gould.  Anaconda 
Wire  &  (iable  Co.;  Second  vice-i)resident.  11. 

W.  Tice,  .Southern  California  Edison  (d). : 
Third  vice-president,  C.  .M.  Fielils.  Western 
I  nion  Telegraph  Co.;  Secretary -treasurer. 
Herbert  G.  I  fer,  I  nderwriters  Laboratories; 
.Sergeant-at-arms,  John  Fox.  National  Carbon 
Co.;  Executive  committee,  J.  M.  Pengilly, 
.'square  D  (]o.,  F.  11.  Cole.  Cole  Electric.  Ran¬ 
dolph  Karr,  I’acific  Electric  Railway.  W.  W. 
Norton.  Norton  &  Norton,  C.  C.  Snyder,  Bu¬ 
reau  of  Power  &  Light. 

• 

.San  Francisco  Pot  &  Kettle  Club  at  its  June 
meeting  elected  the  following  officers:  I’resi- 
dent,  Homer  Wilson;  First  vice-president. 
Fred  W  igmore;  Second  vice-president.  C.eorge 
Kock;  Corresponding  secretary.  Homer  Meek; 
Recording  secretary.  W.  E.  Derbyshire;  Treas¬ 
urer,  E.  M.  Grinnell;  ('hairman.  Board  of  Di¬ 
rectors,  L.  W .  .Sauer. 

Liberty  Rubber  was  the  subject  and  L.  P. 
Reuland.  B.  F.  (ioodrich  Rubber  (io..  the 
speaker  at  a  recent  meeting  of  the  .''outhern 
(California  Section  lES. 

Oregon  Chapter  lES  elected  1942-43  officers 
at  its  June  23  meeting,  the  last  until  .'Septem¬ 
ber. 

-An  inspection  trip  through  NBC's  new 
broa<!casting  station  at  San  Francisco  was  a 
feature  of  the  June  24  meeting  of  the  Bay 
Cities  .Section  lES. 

Vancouver  Section.  .AIEE  held  its  31st  .An¬ 
nual  Meeting  on  June  15.  Report  of  section 
activities  for  the  year  and  election  of  officers 
were  scheduled. 

Arthur  E.  Schanuel.  field  representative  for 
the  National  Adequate  Wiring  Bureau,  was 
speaker  at  the  June  4  meeting  of  the  Los  An¬ 
geles  Electrical  Estimators  Club.  He  reported 
on  the  wartime  program  for  the  electrical  in¬ 
dustry  in  various  parts  of  the  country. 

W  ith  his  sidiject.  Tuning  I  p  }  our  Lighting 
For  High-Speed  W  ar  Produrtion,  .Alston 
Rodgers,  division  engineer.  South  Pacific  Di¬ 
vision.  G-E  Lamp  Dept.,  spoke  before  the 
Southern  California  EAIE.A  on  June  16. 

Pacific  Division  NEW  A  will  hohl  its  fall 
meeting  at  Del  .Monte  Sept.  3  .5.  according  to 
announcement  from  the  secretary  ’s  office. 

•  Members  of  tiie  Electrical  Vi Ork- 
ERs’  Union  in  Vancouver.  B.  C..  have 
sultscribed  many  thousands  of  their  re¬ 
serve  fund  for  victory  and  other  war 
bonds.  Now  as  a  further  war  effort 
tbe  uttion  has  taken  on  the  task  of  sup- 
plvitifi  a  library  of  books  for  every 
freighter  built  in  yards  in  which  inem- 
Iv'rs  of  the  union  have  worked.  Each 
library  yvill  consist  of  a|)|>roximately 
50  books. 
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of  the  mdustry. 


CPA  HEARINGS  ADJOURNED 
UNTIL  MID  SEPTEMBER 

That  there  is  no  crystallized  senti¬ 
ment  in  the  Pacific  Northwest  in  favor 
of  the  proposed  Bone-Smith  Columbia 
Power  Authority  bill  was  evident  in 
testimony  adduced  at  extensive  hear¬ 
ings  conducted  by  a  joint  Senate-House 
committee  on  the  provisions  of  the 
measure  in  Washington  between  June  2 
and  June  19.  Hearings  were  adjourned 
on  the  latter  date  until  the  middle  of 
September. 

Under  the  terms  of  the  proposed 
measure  the  CPA  would  be  given  super¬ 
vision  over  the  distribution  and  market¬ 
ing  of  Bonneville-Grand  Coulee  power 
and  would  have  the  power  to  condemn 
and  purchase  properties  of  private  util¬ 
ity  companies,  using  funds  secured  by 
the  sale  of  revenue  bonds.  The  CPA 
would  be  administered  by  a  presidential 
appointee  who  would  be  under  the  di¬ 
rection  of  the  Secretary’  of  the  Interior. 

Opposition  to  the  bill  was  expressed 
bv  the  Washington  State  Planning  Coun¬ 
cil  which  contended  that  federal  officials 
in  Washington  “should  not  be  "iven  a 
tight  grip  on  the  future  power  develop¬ 
ment  of  the  Pacific  Northwest.”  The 
Northwest  Public  Power  Association 
consisting  of  municipal  and  other  pub¬ 
lic  systems  in  the  area  was  70%  op¬ 
posed  to  the  measure,  according  to  B. 
R.  McLean,  president.  Opposition  was 
expressed  bv  the  Tacoma,  Wash.,  city 
council,  and  the  managing  editor  of  a 
Eugene,  Ore.,  newspaper  who  spoke  for 
several  newspaper  men.  The  Oregon 
Reclamation  Congress  also  registered 
opposition. 

Proponents  of  the  measure  included 
the  Washington  State  Grange,  the  Wash¬ 
ington  State  Public  Utility  District  Com¬ 
missioners’  Assn.,  the  Seattle  Citv  Coun¬ 
cil  and  representatives  of  several  unions. 

Bonneville  Power  Administration  offi¬ 
cials  who  appeared  on  behalf  of  the 
bill  stated  that  it  was  proposed  to  take 
over  the  facilities  of  the  Puget  Sound 
Pow’er  &  Light  Co.,  Pacific  Power  & 
Light  Co.  and  Eastern  Oregon  Light  & 
Power  Co.  under  the  powers  granted  in 
the  bill.  They  stated  that  private  power 
utilities  might  be  purchased  with  a  rev¬ 
enue  bond  issue  of  $141,419,000  and 
then  portions  resold  to  public  bodies. 

Only  power  company  executive  to 
testify  was  Kinsev  M.  Robinson,  presi¬ 
dent  of  the  Washington  Water  Power 
Co.;  asserted  that  the  proposed  utility 
condemnation  feature  was  “a  firing 
squad  method”  of  takeover.  He  said 
that  passage  of  the  bill  “would  not  add 


one  kilowatt-hour  or  produce  one 
plane”  for  the  war  effort. 

Secretary  Ickes  in  supporting  the  bill, 
was  severely  critical  of  the  electric  utili¬ 
ties.  In  response  to  a  question  relative 
to  free  enterprise  and  the  possible  so¬ 
cialistic  implications  of  the  bill,  he  de¬ 
clared  “I  wish  they  were  as  concerned 
about  free  government  as  they  are  about 
free  enterprise.  There  never  would  have 
been  any  movement  for  public  power  if 
the  utilities  had  kept  their  dirty  hands 
off  public  life.” 

Puget  Sound  Valuation 
Debated  in  SEC  Hearings 

Value  of  Puget  Sound  Power  &  Light 
Co.  ranges  somewhere  between  $135,- 
612,000  and  $158,510,000  according  to 
testimony  introduced  in  the  SEC  hear¬ 
ing  being  conducted  on  the  recapitali¬ 
zation  program  of  the  company  an¬ 
nounced  in  May.  These  figures  were 
brought  out  in  testimony  introduced  in 
Philadelphia. 

The  lower  figure  was  based  on  value 
to  a  private  owner  and  the  higher  one 
on  value  to  a  “public  agency  free  from 
debt”  according  to  Puget  Sound  Presi¬ 
dent  Frank  McLaughlin.  The  amounts 
were  determined  by  capitalizing  present 
earnings  on  the  basis  of  a  formula  sug¬ 
gested  by  the  late  J.  D.  Ross  in  1934. 
W.  C.  Gilman,  engineering  consultant, 
testified  that  the  property  was  worth 
more  than  its  book  value  of  $121,642,- 
481.  Representatives  of  investment 
bankers  declared  that  the  proposed  re¬ 
capitalization  plan  was  sound  and  that 
the  new  securities  could  be  marketed. 

The  SEC  failed  to  heed  a  request  for 
a  year’s  delay  in  the  proceedings  made 
by  Engineers  Public  Service  Co.,  hold¬ 
ing  company  for  the  Puget  Sound  util¬ 
ity.  Meanwhile  ten  PUDs  involved  in 
condemnation  proceedings  against  the 
company  requested  SEC  permi.ssion  to 
intervene  in  the  hearings. 

•  Valuation  of  Pacific  Gas  and  Elec¬ 
tric  Co.  properties  within  the  bound¬ 
aries  of  the  Sacramento  (Calif.)  Munici¬ 
pal  Utility  District  w’as  to  be  considered 
in  oral  arguments  before  the  California 
Railroad  Commission  on  July  1  and  2. 

With  severance  damages  the  main 
point  at  issue,  voluminous  opening 
briefs  have  been  filed  with  the  commis¬ 
sion.  The  company  has  set  a  figure  of 
$18,302,981  on  the  property,  $5,802,981 
of  that  amount  for  severance.  The  dis¬ 
trict  contends  that  a  fair  price  is  $9,- 
400,000  plus  $563,00  for  severance. 


WESTERN  UTILITY  WINS 
COVETED  AWARD 

For  “splendid  performance  in  meet¬ 
ing  greatly  increased  industrial  and  de¬ 
fense  loads  and  serving  a  large  added 
population,”  San  Diego  Gas  &  Electric 
Co.  last  month  received  the  Charles  A. 
Coffin  Award,  top-ranking  competitive 
prize  in  the  electric  industry. 

Presentation  was  made  at  the  annual 
meeting  in  New  York  of  the  Edison 
Electric  Institute  by  H.  P.  Liversidge, 
president  of  Philadelphia  Electric  Co. 
and  chairman  of  the  Ins’itute’s  prize 
awards  committee.  L.  M.  Klauber,  vice- 
president  and  general  manager  of  San 
Diego  Gas  &  Electric,  received  the 
award  in  behalf  of  the  company. 

Established  in  1922  in  memory  of 
the  late  Charles  A.  Coffin,  founder  of 
General  Electric  Co.,  the  award  is  made 
annually  to  the  company  achieving 
“the  greatest  advancement  in  its  opera¬ 
tion  and  physical  plant,  thereby  making 
a  distinguished  contribution  to  the  de¬ 
velopment  of  electric  light  and  power 
for  the  convenience  of  the  public  and 
the  benefit  of  the  industry.”  It  con¬ 
sists  of  a  gold  medal,  a  certificate  of 
accomplishment  and  $1,000  in  cash  for 
the  employee  benefit  fund  of  the  win¬ 
ning  company. 

The  citation  said  in  part: 

“A  normal  growing  residential  and 
farming  community  was  suddenly  con¬ 
verted  into  one  of  the  fastest  growing 
industrial  and  defense  areas  of  the  na¬ 
tion.  Industrial  power  sales  in  1941 
increased  71%  on  top  of  a  big  increase 
the  year  before.  Failure  to  meet  these 
new  power  demands  would  have  handi¬ 
capped  our  war  effort.  Wise  planning 
of  the  company  nicely  adapted  to  the 
requirements  of  the  local  situation  and 
excellent  management  successfully  met 
the  service  needs  of  the  region  at  a  rela¬ 
tively  low  increased  cost. 

“During  this  same  period  the  operat¬ 
ing  practices  of  the  company  were  bet¬ 
tered  and  public  relations  were  en¬ 
hanced  through  the  fact  that  the  com¬ 
pany  and  its  officials  took  so  important 
a  part  in  advancing  the  general  inter¬ 
ests  and  welfare  of  the  territory  served.” 

Judges  for  the  award  were  Dr.  Karl 
T.  Compton,  president  of  Massachusetts 
Institute  of  Technology;  Charles  W. 
Kellogg,  president  of  the  Eklison  Elec¬ 
tric  Institute  and  H.  P.  Liversidge. 

•  Power  curtailment  machinery,  to 
be  invoked  regionally  in  case  of  neces¬ 
sity,  is  being  worked  out  by  the  WPB. 
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Anaconda’s  Central  West  plants  still  have  unfilled  capacity  on 
magnet  wire  and  coil  production . .  .for  war  work.  In  addition 
to  these  facilities,  they  have  experienced  personnel  to  help  solve 
problems  you  might  have  with  this  phase  of  manufacture. 

Here  is  an  opportunity  to  release  your  time  so  that  it  can  be 
devoted  to  other  important  problems.  Our  sales  offices,  located 
in  all  principal  cities,  are  near  you.  Call  -  — . 

today.  A  representative  will  be  glad  to  i  *  A  ^ 

discuss  your  problem.  | 


General  Offices:  25  Broadway,  New  York  City 
Chicago  Office:  20  North  Wacker  Drive 
Subsidiary  of  Anaconda  Copper  Mining  Company 
Sales  Offices  in  Principal  Cities 


I  This  familiar  trade-mark  | 

i  symbolizes  the  best  ef- 
^  forts  of  modern  research 
I  and  production. 


These  Improved  insulations 
Are  Now  Available 
Nylon — Vitrotex  —  and  Formvar 

The  commercial  development  of  Nylon 
and  Vitrotex  insulations  is  in  part  the  result 
of  Anaconda  research  .  .  .  research  that 
continues  with  redoubled  effort  produc¬ 
ing  new  products  for  war  w  ork.  Of  course, 
w  hen  peace  comes,  the  benefits  of  this  re¬ 
search  will  be  readyfor  industry  everywhere. 


If  your  coil  department  has  its  hands  full 


ANACONDA  WIRE  &  CABLE  COMPANY 
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SOUTHERN  CALIFORNIA 
POOLS  POWER  RESOURCES 

Southern  California’s  electric  power 
resources  are  being  pooled  for  war  ]>ro- 
duction  and  protection  of  normal  con¬ 
sumer  su|)ply  under  the  direction  of  the 
Southern  California  Electric  Power  In¬ 
terchange  Committee.  Organization  of 
the  committee  and  selection  of  Fred  B. 
I^ewis,  vice-president  of  the  Southern 
California  Edison  Co.,  as  chairman  was 
announced  June  2  by  re|)resentatives  of 
Southern  California  power  agencies  and 
federal  and  state  power  officials. 

Other  members  of  the  committee  are 
Roy  Martindale.  Los  Angeles  Bureau  of 
Power  and  Light;  IN.  B.  Hinson,  South¬ 
ern  California  Edison  Co.;  J.  H.  Mc- 
Cambridge.  Burbank  Public  Service;  B. 
F.  DeLanty.  Pasadena  Water  and  Power 
Dept.;  P.  Diederich,  Glendale  Public 
Service;  E.  H.  Halpenny,  California 
Electric  Power  Co.;  E.  I).  Sberwin,  San 
Diego  Gas  &  Electric  Co.;  M.  J.  Dodd. 
Imperial  Irrigation  District;  E.  A. 
Moritz.  Bureau  of  Reclamation;  E.  F. 
McNaughton,  California  Railroad  Com¬ 
mission,  and  M.  W.  Edwards,  California 
Railroad  Commission,  .secretary  of  the 
committee. 

Lewis  has  been  “loaned”  to  tbe  Elec¬ 
tric  Power  Interchange  Committee  for 
the  duration,  according  to  Harry  J. 
Bauer.  Edison  Co.  president.  As  chair¬ 
man  of  the  committee,  Lewis  has  be¬ 
hind  him  wide  exf)erience  as  a  power 
supply  coordinator,  gained  in  1924 
when  he  was  power  admini.strator  dur¬ 
ing  a  period  of  scarcity  caused  by  a 
water  shortage  in  California.  As  a  mem¬ 
ber  of  a  committee  of  re|)resentatives 
of  California  power  companies,  be  bad 
i-.n  active  part  in  the  work  of  intercon¬ 
nection  to  distribute  power  available  at 
that  time.  He  has  been  a  vice-president 
of  the  Edison  Co.  since  1931  and  a 
member  of  tbe  organization  since  190.S. 

Coordination  of  the  work  of  the  Elec¬ 
tric  Power  Interchange  Committee  with 
the  power  sub-committee  of  the  Cali¬ 
fornia  State  Council  of  Defense,  of 
which  E.  F.  Scattergood.  advi-sory  en¬ 
gineer  of  the  Los  Angeles  Bureau  of 
Power  and  Light,  is  chairman,  has  been 
effected  by  McNaugbton  of  the  Cali¬ 
fornia  Railroad  Commission  serving 
both  groups. 

Linder  the  wartime  operating  agree¬ 
ment  between  the  power ‘com |)anie.s,  the 
utilities  will  pool  their  re.'sources  and  bv 
means  of  interconliections  between  their 
respective  systems,  effect  the  most  effi¬ 
cient  utilization  of  their  combined  gen¬ 
erating  sources.  The  operating  plans 
now  are  being  formulated  by  the  inter¬ 
change  committee  at  a  series  of  meet¬ 
ings.  the  first  of  which  was  held  June 
2  at  Los  Angeles.  The  preliminary  or¬ 
ganization  was  carried  out  in  May  un¬ 
der  the  direction  of  J.  A.  Krug,  chief  of 


ihe  |)ower  branch  of  the  War  Produc¬ 
tion  Board,  and  V.  M.  Marquis.  WPB 
industrial  power  branch  consultant, 
working  with  McNaughton. 

The  additional  82.5(K)-kw.  generator 
now  being  installed  at  Boulder  Dam  for 
the  Southern  California  Edison  Co.  will 
be  converted  to  6()-cycle  operation  and 
will  a.ssist  in  supplying  the  great  quan¬ 
tities  of  power  that  will  be  required  by 
the  aluminum  plant  under  construction 
in  this  area. 

Other  measures  contemplated  by  the 
interchange  committee  to  effect  the 
most  economical  distribution  of  power 
and  conservation  of  materials  include 
the  linking  in  of  another  40,000  kw. 
of  60  cycle  capacity  through  the  sys¬ 
tem  of  the  California  Electric  Power 
Co.  to  the  power  pool.  The  first  Parker 
Dam  unit  on  the  Colorado  River  will  be 
ready  for  operation  in  August  of  this 
year,  and  a  second  in  January,  1943. 

The  Bureau  of  Power  and  Light  gen¬ 
erating  capacity  will  be  increased  by 
65,000  kw.  with  the  completion  in  No¬ 
vember  of  the  unit  now  under  construc¬ 
tion  at  its  Wilmington  steam  plant. 

On  the  basis  of  present  indications, 
there  is  no  immediate  prospect  of  a 
power  shortage  in  Southern  California, 
Lewis  said. 


PG  AND  E  EMPLOYEES 
CAST  VOTE  FOR  CIO 

By  a  vote  of  809  to  201  employees  in 
the  East  Bay  division  of  the  Pacific 
Gas  and  Electric  Company  elected  to  be 
re|)resented  by  the  Utility  Workers  Or¬ 
ganizing  Committee  (CIO)  as  against 
the  International  Brotherhood  of  Elec¬ 
trical  Workers  (AFL)  in  a  NLRB  elec¬ 
tion  conducted  June  2-4.  Only  54  em- 
jiloyees  voted  against  re|)resentation  by 
union.  Approximately  1,750  outside 
workers  were  eligible  to  vote. 

The  election  is  the  outcome  of  a 
NLRB  order  which  followed  a  strike 
vote  taken  last  October  in  an  effort  to 
force  a  showdown  between  two  contend¬ 
ing  union  groups.  The  NLRB  held  that 
the  East  Bay  division  constituted  a  unit 
appropriate  for  collective  bargaining 
under  the  terms  of  the  National  I.,abor 
Relations  Act.  Two  independent  labor 
organizations  formerly  were  recognized 
by  the  company  as  bargaining  agencies. 
Following  charges  of  influencing  and 
interfering  with  employees  labor  or¬ 
ganizations  brought  by  both  the  CIO 
and  the  AFL  unions  the  company  volun¬ 
tarily  withdrew  recognition  from  one 
organization  and  was  ordered  to  do  the 
same  with  the  other  by  the  NLRB. 


This  waferfall,  a  fhird  of  a  mile  wide  and  nearly  fwice  as  high  as  Niagara, 
was  created  when  the  Columbia  River  was  allowed  to  overflow  the  top  of  the 
central  spillway  at  Grand  Coulee  recently.  The  water  will  flush  out  the  con¬ 
crete  bucket  at  the  bottom  of  the  incline,  carrying  away  objects  accidently 
dropped  into  the  trough  during  dam  construction.  In  the  powerhouse  at  the 
right  are  three  of  the  world's  largest  hydro-electric  generators.  (USBR  photo) 
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CITY  OBTAINS  STAY  IN 
HETCH  HETCHY  CASE 

A  one-year  stay  of  execution  of  the 
injunction  prohibiting  further  sale  of 
Hetch  Hetchy  j)ower  to  Pacific  Gas  and 
Electric  Co.  has  been  obtained  bv  San 
Francisco  from  Federal  Judge  Michael 
J.  Roche.  The  new  stay  extends  until 
July  1,  1943,  the  existing  arrangement 
whereby  the  city  obtains  a|)proximate- 
ly  $2.41)0.000  annually  from  PG  and 
E  for  by-product  power  from  water 
supply  system. 

Court  action  was  obtained  with  the 
concurrence  and  help  of  the  Depart¬ 
ment  of  the  Interior  and  the  Depart¬ 
ment  of  Justice  and  with  the  approval 
of  Secretary  Ickes  and  Attorney  General 
Biddle.  It  will  be  effective  until  such  a 
time  as  power  deliveries  begin  under  a 
new  contract  for  100,000  kw.  for  a  cen¬ 
tral  California*  aluminum  plant.  This 
will  probably  be  February  of  next  year. 
At  that  time  PG  and  E  will  sell  power 
to  the  city  to  supplement  the  output  of 
the  Hetch  Hetchy  plant  so  as  to  provide 
a  full  capacity  for  the  aluminum  oper¬ 
ation. 

Materials  Shortage  Hits 
Electric  Association 

The  first  serious  pinch  on  power  serv¬ 
ice  in  the  Denver  area  due  to  shortage 
of  generating  facilities  was  felt  by  the 
Gunnison  County  Electric  Assn.  June  5 
when  its  125-kw.  steam  generator  at 
Crested  Butte,  Colo.,  broke  down.  For 
several  days,  the  plant  o|>erated  on  a 
10-kw.  emergency  generator,  furnish¬ 
ing  service  almost  without  interruption 
to  some  100  mi.  of  rural  territory,  as 
well  as  to  the  many  coal  mines  in  the 
region.  Later  a  substation,  set  up  in  an 
open  field  near  Gunnison,  was  placed 
on  the  line  with  current  supplied  bv  a 
private  gold  mining  company’s  hydro¬ 
electric  system. 

Replacement  of  the  vital  generator 
parts  could  not  be  secured  from  any 
point  closer  than  Erie,  Penn.,  V.  A, 
Morgan,  manager  of  the  G.C.E.A.,  an¬ 
nounced,  and  priorities  precluded  any 
hookup  with  the  Gunnison  municipal 
system  (three  miles  distant  from  the 
REIA  lines).  Efforts  to  borrow  or  buy 
needed  replacements  from  private  or 
public  electric  concerns  were  fruitless, 
it  is  reported. 

•  Aluminum  plant  power  require¬ 
ments  in  southern  California  amount¬ 
ing  to  170,000  kw.  are  covered  in  a 
contract  signed  last  month  by  the  Los 
Angeles  Bureau  of  Power  and  Light 
and  the  Defense  Plant  Corp.  The 
wholesale  rate  for  the  energv  is  3.75 
mills  per  kwh. 


Answer  to  "Who  Am  I?" 

( See  Page  67 ) 

Alan  J.  Bronold 


Electriquiz  Answers 

1.  80,000,0(K).  Because  Ameri¬ 
can  savings  paid  to  insurance 
com[>anies  and  banks  are  rein¬ 
vested  in  business  enterprises, 
every  family  with  a  life  insurance 
policy  or  a  bank  account  is  part 
owner  in  some  electric  com|»any. 

2.  Private  utilities  are  joining 
in  the  great  expansion  program 
to  meet  the  demands  of  war  or¬ 
ders.  This  work  is  being  paid  for 
by  private  money,  not  taxpayers’ 
money. 

3.  15.(KX). 

4.  General  Douglas  MacArlhur. 

5.  $35. 

6.  $50,000. 

7.  Grand  Coulee  Dam.  Con¬ 
crete  content,  10,5(K),()00  cu.  yds. 
lA‘ngth,  4,2(K)  ft.  Height,  .3,50  ft. 

8.  7,(KK).(K)0. 


•  Pit  No.  5  plant  of  Pacific  Gas  and 
Electric  Co,  will  be  built  under  amend-  | 
ed  licenses  covering  existing  plants  on  | 
the  Pit  River  in  Shasta  County,  Cali-  j 
fornia,  as  the  result  of  a  recent  Federal  I 
Power  Commission  order.  The  amended  : 
licenses  recognize  FPC  jurisdiction  over  j 
the  200,(K)0-hp.  project  and  settle  the  ; 
issues  that  have  been  in  controversy 
between  com|)any  and  commission. 

•  Fishing  trips  and  other  visits  to  the 
famous  Skagit  River  development  of 
Seattle  City  Light  are  out  for  the  dura¬ 
tion,  The  mountain  properties  have 
been  closed  completely  to  the  public. 
This  includes  the  noted  summer  ex¬ 
cursion  trips  to  the  project. 


LUMINAIRES  FLUORESCENTS 
REFLEaORS  FLOODLIGHTS 


INDUSTRIAL  AND  COMMERCIAL 
LIGHTING  EQUIPMENT 

HOMI  OFFICE  AND  FACTORY 
INGLEWOOD,  CALIFORNIA 

WAREHOUSES 

SAN  FRANCISCO  HOUSTON,  TEXAS  ^ 

460  7th  Stre«t  315  Crawford  St. 

REPRESENTATIVES 

FRED  ZAUGG  COAST  SALES  CO. '' 

907.  N.W.  Irving  St.  307  AAain  StrMt  ' 
Portlond,  Or*.  S*attl*,  Wash. 

STEVENS  SALES  CO.  G.  S.  SPANGLER 
41  Post  OffSc*  Ploc*  618  Colorado  Bldg. 
Salt  Lak*  City,  Utah  D*nv*r,  Colo. 


Watch  production  soar  when  you  in¬ 
stall  Thermador  Portable  Electric 
Heaters.  Enclosed  fan  forces  out 
warmth  or  circulates  cooling  air.  Light, 
compact,  portable,  may  be  moved 
about  plant  or  office. 

Equipped  with  four-potHion  switch: 
cool,  half  heat,  full  h»at,  off.  8  foot 
cord,  polarity  plug.  230  Volts— 50  or 
60  cyclos  A.C.,  Single  Phaso.  Sizes  to 
5000  Watts.  Writ*  for  dotails. 


THERMADOR 

SO.  ftlVERSiOC  ORIVC,  LOS  ANGflfS.  C*Lir 


iH^fS 


Mr.RalpliFinifaEO, 


one  of  the  two 


brothers  who 


have  done  an 


outstanding  job 


in  redeeming 


and  developing 


subdivisions  in 


the  southwest 


Chicago  area. 


goodwill. 


Here  is  the  t3rpe  of  Multi-breaker 
used  in  the  "Miracle"  homes.  It 
provides  for  a  range  circuit  emd 
four  lighting  circuits. 


LOB  RNGELE5- DETROIT- MILWRUKEE 

KOLLSMRN  INSTRUMENT  DIVISION,  ELMHURST.  NEW  YORK 

IN  CRNROR:  bOURRE  0  COMPRNY  CRNROR  LIVITED.  TORONTO.  ONTARIO 


A  Square 


Proving  again  that  Multi-breakers 
are  a  “Natural”  for  Housing  Projects 


Multi-breaker  in  every  one 


less  service  expense 


more  customer 


SQUARE  n  COMPANY 


One  hundred  and  thirty  homes  already  built— two  hundred 
and  seventy  more  to  follow— in  this  "Central  Manor"  housing 
project  in  the  southwest  Chicago  area.  All  of  them  are  in  the 
$6,000  price  class  and  the  facrt  that  they're  "selling  on  sight" 
speaks  for  the  quality  and  value  which  is  built  into  every  one. 

The  Finitzo  Brothers  have  a  background  of  twenty  years' 
successful  building.  They  put  into  their  houses  those  things 
which  "prove  out"  in  terms  of  customer  convenience  and 
S2Lles  appeal.  It  was  on  that  basis  that  they  were  sold  on 
Multi-breaker  installations  instead  of  ordinary  switch  and 
fuse  equipment. 

The  Multi-brecdcer  eliminates  fuses  completely.  When  a 
short  circuit  or  dangerous  overload  occurs,  the  circuit  is  cut 
off  automatically.  A  simple  movement  of  the  shock-proof 
circuit  breaker  lever  restores  the  current  when  the  danger  no 
longer  exists.  There  are  no  delays— nothing  to  replace.  The 
Multi-breaker's  cost  is  £doout  the  same  as  for  the  fusible 
equipment  it  replaces— often  actually  less. 

To  the  electrical  contractor,  the  Multi¬ 
breaker  means  more  profitable  wiring 
jobs.  To  the  Power  Company,  it  meems 
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NORTHWEST  UTILITIES 
LIST  RESERVE  POOL 


Seventeen  electric  utility  companies 
and  municipal  and  federal  power  opera¬ 
tors  in  the  Pacific  Northwest  have  listed 
a  large  volume  of  reserve  manpower, 
materials  and  apparatus  that  will  he 
available  for  loan  in  the  war  emergency 
to  distressed  systems  in  the  Northwest 
region,  according  to  Berkeley  Snow, 
executive  secretary.  Northwest  Electric 
Light  &  Power  Assn.,  who  is  acting  as 
secretary  for  this  “Wartime  Mutual 
Assistance  Program.”  Progress  report 
No.  1,  just  issued  by  Snow,  lists  the  17 
participating  companies  and  govern¬ 
mental  organizations  cooperating  in  this 
movement  to  date  and  sets  out  a  con¬ 
solidated  inventory  of  the  reserves  com¬ 
prising  this  “{)aper  ]>oor’  in  42  type¬ 
written  pages. 

The  program,  which  was  instituted 
shortly  after  the  declaration  of  war  in 
December,  is  designed  to  set  up  a  meas¬ 
ure  of  protection  against  bombing  and 
other  unusual  hazards  created  by  the 
war,  according  to  Snow.  “Cooperation 
between  the  public  and  private  utilitv 
operations  has  been  excellent.”  he  said, 
“and  these  17  participants  to  date  cover 
a  large  part  of  the  territory  of  the  five 
Northwest  state.s.  A  few  other  opera¬ 
tors.  who  are  expected  to  come  in  to 
the  program,  will  bring  the  coverage  to 
|)ractically  100  per  cent  of  the  North¬ 
west  region.” 

The  inventory  of  reserve  supplies, 
listed  in  the  report,  includes  manpower 
(line  crews  and  trucks  and  station  main¬ 
tenance  men),  generators,  exciters  and 
accessories;  boiler  and  condenser  tubes; 
steam  plant  auxiliaries;  motors,  trans¬ 
formers,  transil  oil,  circuit  breakers, 
voltage  regulators,  high  voltage  bush¬ 
ings,  cable,  and  transmission  insulators. 

Steps  are  now  being  taken  through 
organization  among  the  participants  to 
set  up  machinery  to  make  the  program, 
now  in  the  “on  paper”  stage,  a  practical 
operating  reality. 


P.  M.  Downing,  Pacific  Gas  and  Electric  Co.  vice-president  and  general  man¬ 
ager,  stands  beside  the  company's  service  flag  during  the  recent  dedication 
exercises.  Company  employees  in  the  armed  forces  (994  as  of  June  30)  are 
granted  leaves  of  absence;  assured  of  jobs  when  they  return  to  civilian  life 


all  Northwestern  Electric 
Ta!  Appeals  FPC  Order 

lO'  Northwestern  Electric  Co.,  Portland, 
ive  parent,  American  Power  &  Light 

Co.,  have  appealed  to  the  Federal  Cir¬ 
cuit  Court  of  Appeals  in  San  Francisco 
from  an  FPC  order  entered  in  April 
this  year  directing  Northwestern  to 
amortize  out  of  earnings  .$3,500,000  of 
its  plant  account.  This  amount,  which 
represents  values  put  into  the  company 
by  its  organizers  in  1911  and  1912,  is 
considered  by  the  FPC  to  have  been  a 
“write  up.”  American  Power  &  Light 
Co.  acquired  the  property  in  1925. 

The  FPC  order  directs  that  all  the 
earnings  above  requirements  for  pre¬ 
ferred  stock  dividends  be  applied  an¬ 
nually  to  amortization  of  this* amount. 
The  companies  contend  that  the  amount, 
which  represents  the  equity  of  the  com¬ 
mon  stock  holders,  is  amply  covered  by 
actual  value. 


•  Utah  Construction  Co.  was  award¬ 
ed  an  $18,996,392  contract  by  the 
TJSBR  for  the  construction  of  Davis 
Dam  and  power  house  on  the  Colorado 
River  halfway  between  the  present 
Boulder  and  Parker  dams.  The  price 
does  not  include  the  five  45.000-kva. 
generators  and  62.2()0-hp.  turbines  to 

Northwest  Co-ops  Benefit 
From  Interconnection 

Under  terms  of  the  interconnection 
agreements  between  Bonneville  Power 
Administration  and  the  Washington 
Water  Power  Co.  and  Pacific  Power  & 

Light  Co,  nine  Northwest  rural  electric 
cooperatives  and  one  public  utility  dis¬ 
trict  will  receive  power  at  Bonneville 
wholesale  rates.  All  had  previously 
been  served  by  the  private  companie.s.  •  West  Coast  Construction  Co.  of 
Contracts  with  Bonneville  are  being  Seattle,  has  been  awarded  a  $1,986,302 
signed  by  Stevens  Countv  Electric  Co-  .  contract  for  a  6.500-ft.  tunnel  from  the 
operative,  Inc.;  Benton  REA;  Big  Bend  Nisquallv  dam  to  the  La  Grande  power 
Electric  Cooperative.  Inc.;  Okonagan  house  of  the  Tacoma  Light  Division. 
Countv  Rural  Electric  Cooperative,  The  award  also  covers  construction  of 
Inc,;  Grand  County  PLID  No.  2;  Inland  the  new  section  of  the  power  house. 


•  Hearings  scheduled  for  June  15  on 
the  original  cost  studies  of  the  Portland 
General  Electric  Co.  were  postponed  to 
Julv  6  by  the  Federal  Power  Commis¬ 
sion.  Involved  is  a  commission  order 
requiring  the  company  to  write  down 
its  electric  plant  accounts  by  $12,866.- 
482.13. 


•  Failure  to  secure  |)riority  for  elec¬ 
trical  materials  to  provide  service  is 
holding  up  final  com|)letion  of  the  four- 
story  underground  garage  being  built 
under  Union  Square  in  San  Francisco. 
The  structure  is  virtually  complete  but 
because  the  transformer  equipment  and 
other  underground  facilities  exceeded 
the  $1,.5(K)  allowance  of  P-46  it  has  been 
impossible  to  secure  priorities. 
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PUGET  SOUND  WINS  TWICE 
IN  INDUSTRY  AWARDS 

Puget  Sound  Power  &  Light  Co,  was 
a  two-time  winner  in  the  industry’s 
competitive  awards  made  at  the  Edison 
Electric  Institute  annual  meeting  in 
June. 

The  Seattle  company  was  awarded 
first  prize.  S500,  in  the  Modern  Kitchen 
Bureau  Awards  for  the  “greatest  con¬ 
tribution  to  the  development  of  the  do¬ 
mestic  electric  water  heating  load  dur¬ 
ing  1941.” 

As  the  “company  showing  the  great¬ 
est  contribution  to  agricultural  advance¬ 
ment.”  Puget  Sound  received  the  Thom¬ 
as  W.  Martin  Award,  a  bronze  plaque. 

Western  Utilities  To  Spend 
Big  Sum  on  Construction 

Electric  utilities  in  the  Pacific  states 
will  spend  $169,238,585  on  construction 
in  1942  and  those  in  the  Mountain  states 
will  spend  $28,968,409,  according  to 
budget  reports  published  by  the  Federal 
Power  Commission.  The  total — $198.- 
206.991 — is  \\*/(  more  than  actual  con¬ 
struction  expenditures  for  the  areas  in 
1941,  which  were  $23,759,577  in  the 
Mountain  and  $116,51.5.188  in  the  Pa¬ 
cific  states. 

Scheduled  additions  to  generating  ca¬ 
pacity  for  1942  are  542,946  kw.  (gross) 
in  the  Pacific  and  261,912  kw.  (gross) 
in  the  Mountain  states.  In  1941  sched¬ 
uled  gross  additions  in  the  Pacific  and 
Mountain  areas  were  631,062  kw.  and 
293.117  kw.  respectively  and  net  addi¬ 
tions  (preliminary)  were  281,945  kw. 
and  143,349  kw.  respectively, 

National  construction  expenditures 
for  the  electrical  industry  this  year  will 
he  stepped  uj)  approximately  23%  over 
the  1941  figure  to  a  total  of  $1,069,- 
.309,387,  according  to  the  FPC  report. 
Scheduled  gross  additions  to  generating 
ca|)acitv  for  the  nation  are  3,735,035 
kw.  in  1942  as  compared  with  3,352.639 
kw.  scheduled  gross  and  2.447,310  kw. 
preliminary  net  in  1941. 

Costs  Up  12  Per  Cent  for 
California  Utilities 

Revenues  of  11. major  California  utili¬ 
ties  were  up  7.9%  in  1941  but  operat¬ 
ing  costs,  taxes  and  depreciation  in¬ 
creased  \2.2^/i  during  the  year  to  more 
than  offset  the  gain,  it  was  reported  to 
the  California  Railroad  Commission  re¬ 
cently  by  Lorn  W.  E^st.  research  engi¬ 
neer  for  the  public  utilities  department. 

Total  operating  income  for  the  11 
companies  in  1941  was  $350,127,456; 
expenses  totalled  $254,859,991.  Oper¬ 
ating  and  maintenance  costs  were  up 


Dedicafion  of  the  Department  of 
Water  and  Power  service  flag  at 
Los  Angeles  last  month.  As  of 
June  15,  the  department  had  369 
employees  in  U.  S.  armed  forces 


10.4' f  ;  taxes  20.6%  ;  and  depreciation 
accruals  5.9%. 

The  survey  included  the  following 
companies:  Pacific  Gas  and  Electric; 
San  Diego  Gas  and  Electric;  Coast 
Counties  Gas;  Southern  California  Edi¬ 
son;  California  Electric  Power;  South¬ 
ern  California  Gas;  Southern  Counties 
Gas;  Pacific  Telephone  and  Telegraph; 
Southern  California  Telephone;  Asso¬ 
ciated  Telephone;  and  Consolidated 
Telephone. 

Classification  revealed  that  electric 
utility  revenues  increased  5.4''r,  gas 
7%  and  tele|)hone  11.8%. 

•  Long  Beach,  Cauf.,  Junior  Cham¬ 
ber  of  Commerce  was  one  of  five  win¬ 
ners  in  the  1941  annual  “Safety  with 
Light”  contest  sponsored  by  the  Street 
and  Highway  Lighting  Safety  Bureau, 
Previous  winners,  the  Long  Beach 
Jaycees  reported  483  antiquated  street 
lighting  units  replaced,  with  a  13% 
decline  in  traffic  fatalities  for  the  city 
as  against  a  statewide  increase  of  15%. 

•  California-0«egon  Power  Co,  has 
aftplied  to  the  California  State  Railroad 
Commission  for  permission  to  reclassify 
its  common  stock  and  issue  $3,500,000 
in  serial  notes  as  part  of  a  reorganiza¬ 
tion  plan  that  would  divorce  the  oper¬ 
ating  utility  from  Standard  Gas  and 
Electric  Co.  The  holding  company  is 
obliged  to  dispose  of  Copco  under  a 
SEC  ruling. 


NO  SALE  FOR  REVENUE 
BONDS.  PUD  FINDS 

Revenue  bonds  in  the  amount  of  $5.- 
575,000  went  begging  when  no  bids 
were  received  by  the  Whatcom  County 
(Wash.)  PUD  on  June  2  for  an  issue 
offered  to  secure  funds  for  the  purchase 
of  facilities  of  the  Puget  Sound  Power 
&  Light  Co.  The  bonds  were  to  exercise 
a  condemnation  award  of  $5,000,000  re¬ 
ceived  by  the  district  in  1940  from  the 
federal  courts. 

Later  efforts  of  the  PLID  directors  to 
dispose  of  the  bonds  at  private  sale 
proved  unavailing,  and  brought  forth 
the  statement  that  efforts  to  acquire  the 
private  utility’s  pro|)erties  would  be 
dropped  for  the  duration.  Only  hope  of 
earlier  acquisition,  the  directors  said, 
hinged  on  the  outcome  of  the  Bone  bill 
now  before  Congress.  This  measure 
would  give  the  federal  government  au¬ 
thority  to  take  over  complete  private 
utility  systems  and  parcel  them  out  to 
PUDs. 

Commission  Ruling  Permits 
Iron  Wire  In  Lines 

Deviation  from  General  Orders  64-A 
and  95  permitting  restricted  use  of  iron 
wire  in  line  construction  so  as  to  con¬ 
form  with  orders  of  the  War  Production 
Board  has  been  granted  California  utili¬ 
ties  by  the  State  Railroad  Commission. 

In  light  loading  districts  except  for 
coastal  areas  where  corrosion  is  exces¬ 
sive,  and  except  for  crossings  of  pow'er 
lines  of  more  than  5.000  volts  over 
major  railroad.s,  the  commission  will 
permit  the  u.ee  of  No.  8  galvanized  iron 
or  steel  conductors  of  strength  not  less 
than  BB  gr.ade  under  the  following  pro¬ 
visions:  (1  )  that  such  permission  will 
automatically  cease  when  there  .shall  be 
no  restrictions  on  the  use  of  copper  or 
aluminum;  (2)  that  complete  records 
be  made  and  kept  of  locations  where 
such  conductors  are  installed;  (3)  that 
galvanized  iron  or  .steel  conductors  shall 
not  be  joined  under  tension  (in  spans) 
to  conductors  of  other  metals;  (4)  that 
conductor  splices  shall  be  preferably 
of  the  rolled  sleeve  type;  (5)  that  con¬ 
ductor  tension  shall  not  exceed  40''.  of 
the  ultimate  strength  of  the  conductor; 
(6)  that  conductor  span  lengths  .shall 
not  exceed  300  ft.  and.  (7)  that  no  devia¬ 
tion  from  the  orders  covering  inductive 
interference  is  authorized. 

•  Sale  of  the  properties  of  the  Lin¬ 
coln  County  Utilities  Co.  to  the  com¬ 
munity  of  Carrizozo,  N.  M,,  for  $86,000 
has  been  approved  by  the  New  Mexico 
Public  Service  Commission.  The  com¬ 
pany  serves  260  customers  from  a  350- 
hp.  oil  engine  plant. 
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PRIORITY  TROUBLE  DELAYS 
ROSS  DAM  PROJECT 

Calls  for  bids  for  S7/^()0,(XK)  of  City  i 
Light  revenue  bonds  set  for  June  22  and  j 
for  construction  of  the  S8,3(K),(KK)  addi-  I 
tion  to  Ross  Dam  set  for  June  18  were  j 
withdrawn  when  it  was  found  that  the  | 
\-lC  |)riority  given  the  |)roject  covered  i 
material  to  he  used  in  the  dam  itself  and  i 
did  not  cover  contractors’  tools  and  i 
equi|)ment.  Further  })rogress  on  the  | 
project,  aimed  at  increasing  the  power  : 
supply  in  the  Seattle  area,  will  he  held  i 
u[)  until  higher  priorities  can  he  oh-  I 
tained  for  equipment.  j 

The  pro|)osed  addition  to  the  dam  j 
would  increase  its  height  180  ft.  to  470 
ft.  above  l)edrock  and  would  increase  i 
the  storage  behind  the  structure  from  : 
100,000  acre-ft.  to  676.0(K)  acre-ft.  This  j 
would  permit  full  time  j)eak  operation  j 
of  the  130.0(K)  kw.  of  generating  equip-  j 
ment  installed  in  the  present  Skagit 
River  power  plants. 

General  Electric  Films 
Movie  on  Arc  Welding 

An  all-color  sound  movie.  The  Inside 
of  Arc  W' elding,  has  been  filmed  hv  Gen¬ 
eral  Electric  Co.  to  aid  in  speeding  up 
the  training  of  metal  arc  welding  opera¬ 
tors  needed  for  defense  work. 

The  movie  is  in  six  parts,  each  run-  | 
ning  10  minutes  and  covering  in  full  ! 
detail  one  phase  of  the  subject  and  is  i 
available  to  welding  schools  and  other  | 
groups.  Covered  in  the  six  parts  are: 
fundamentals;  flat  position;  horizontal 
position;  alternating  current,  flat  and 
horizontal  positions;  vertical  position;  i 
overhead  position.  Emphasized  through¬ 
out  are  the  four  principal  factors  of 
good  welding  il)  current  setting,  (21  j 
angle  of  electrode,  (3)  arc  length,  (41  ; 
speed  of  travel. 

The  picture  was  filmed  hy  the  Raphael 
G.  Wolff  Studios  of  Hollywood.  To 
permit  filming  of  the  blinding  arc,  a  i 
special  lighting  system  was  devised  | 
which  concentrates  more  than  l,f)00,000 
candle|)ower  of  external  illumination  on 
an  area  approximately  1  in.  square. 
Closeuj)  shots  of  the  behavior  of  the 
arc  and  the  molten  weld  metal  give  a 
clear  concise  explanation  of  weldir’.*? 
|)henomena  never  before  available  for 
sludv.  it  is  stated. 


0  Exploratory  drilling  on  the  foun¬ 
dation  of  the  Folsom  dam  site  on  the  ' 
American  River  has  been  started  hy 
L’SBR  engineers.  The  site  is  being 
tested  in  connection  with  the  irrigation,, 
power  and  flood  control  studies  of  the 
proposed  American  River  project  in 
central  California.  ! 


All  branches  of  the  armed  services  will  use  equipment  containing 
alloys  made  by 


WILBUR  B.  .DRIVER  CO.  — NEWARK,  NEW  JERSEY 


Manufaciurert  of  ‘‘TOPHET”*  the  Nickel-Chrome  Resistance  Wire 


•  Nickel-chrome  heat-resisting  alloys 

•  Copper-nickel  electrical  resistance  alloys 

•  Stainless  Steels  and  Monel 

•  Beryllium-copper  alloys 

•  Carbonized  nickel  strip  and  radio  filaments 

•  Special  Alloys  to  your  specifications 

available  in  rod,  wire,  ribbon,  and 'strip  both  hot  and  cold  rolled 


ELECTRICAL  SPECIALTY  COMPANY,  INC 


Pacific  Coast  Representative 


SEATTLE 

562  First  Ave.,  So. 


SAN  FRANCISCO 
316  —  11th  St. 


LOS  ANGELES 
7409  Beverly  Blvd, 


iVi^^r^YVcicia 

Manufacturers'^  Representatives  and  Distributors 

BROWNING  MFG.  CO. 

"V"  Drives — Paper  Pulleys — Pivoted  Bases 

CONTINENTAL-DIAMOND  FIBRE  CO. 

Fibre — Dilecto — Celeron — Vulcoid — MIcabond 

FOSTORIA  PRESSED  STEEL  CORP. 

Flexible  Localltes — Infra  Red  Equipment 

ROCKBESTOS  PRODUCTS  CORP. 

Heat  Resisting  Wire  and  Cable 

H.  B.  SHERMAN  MFG.  CO. 

Connectors — Lugs — T  ermlnals 

U.  S.  GRAPHITE  CO. 

Motor  and  Generator  Brushes 

MA^VVoan 

f  T  1  L_  1  tS.^  I  T-  CZI 

357  Ninth  St.,  San  Francisco,  Calif. 

Los  Angeles  Portland  Seattle 
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PEOPLE 

made  this  news - 

H.  A.  Lemmon  Succumbs 
To  Long  Illness 

“Bill  Jones”  is  dead.  Twice  the  man 
who  spoke  to  the  industry  through  this 
desert-rat  prospector  character,  brought 
him  to  the  grave,  once  in  1925,  in  the 
Stone  &  Webster  Journal;  the  other 
in  Electrical  West  in  1935  when  he 
wrote  the  last  of  a  series  of  Bill  Jones 
stories.  But  now  the  real  “Bill  Jones”, 
Henry  A.  (Hal)  Lemmon,  himself  has 
gone.  He  died  of  heart  attack.  May  28, 
at  Reno,  where  despite  his  objections 
he  had  been  manager,  then  president, 
of  Sierra  Pacific  Power  Co.  since  April 
21,  1941,  following  the  death  of  his  old 
friend,  George  Camphell. 

Born  in  Sierra  Valley,  Calif.,  69  years 
ago,  he  left  school  at  14  to  become 
printers  devil  in  San  Francisco,  ran  a 
paper  at  Amadee,  Calif.,  then  the  Car- 
son  City  News,  in  the  Nevada  capitol. 
A  fighting  editor,  he  kept  things  hot  ex¬ 
posing  political  chicanery  of  early  min¬ 
ing  days.  Once  he  wrote  a  scathing  edi¬ 
torial  criticising  the  secret  service  for 
inhumanity  and  was  sentenced  to  jail 
by  a  federal  judge  for  contempt.  It 
was  a  contempt  for  officiousness  and 
arrogance  which  he  maintained  through¬ 
out  life. 

When  the  boom  died,  in  1966,  he 
sold  his  newspaper  and  became  Nevada 
representative  for  the  late  Frank  G. 
Baum,  i)ioneering  hydro-electric  engi¬ 
neer.  Thence  he  went  to  Nevada  Cali¬ 
fornia  Electric  Power  Co.  from  which 
be  came  back  to  the  Reno  Power,  Light 
&  Water  Co.  In  1917  Herbert  Hoover 
appointed  him  Food  Administrator  for 
Nevada,  and  he  also  served  on  the 
state’s  council  of  defense. 

In  1919  Stone  &  Webster,  operating 
the  Reno  power  company,  took  him 
back  to  Halifax,  Nova  Scotia,  as  sales 
manager,  and  soon  he  was  made  person¬ 
nel  manager  for  all  properties  of  Stone 
&  Webster,  traveling  the  entire  nation. 

Illness  in  1931  caused  him  to  give  up 
that  work,  but  Stone  &  Webster  sent  him 
back  home  to  Reno  to  recuperate  and  be 
Sierra  Pacific  Power  Co.  sales  manager. 
He  found  Reno  dealers  aflame  against 
the  competition  of  powerful  utility  mer¬ 
chandising  and  with  the  directness  and 
simplicitv  of  a  hard-rock  miner,  tried 
the  ex|)eriment  of  turning  the  entire 
merchandising  of  ap|>liances  over  to  the 
dealers  and  offering  them  a  bonus  and 
advertising  assistance  on  the  load 
builders  which  the  company  needed 
emphasized.  Year  by  year  this  simple 
plan  increased  the  company’s  range 


saturation  and  reduced  its  sales  cost. 
By  1935,  through  the  depression,  dealer 
sales  had  increased  161%  over  the  best 
vear  the  company  sales  had  enjoyed  in 
1930. 

At  a  dinner  to  commemorate  passing 
the  1,000  kwh.  mark  per  residential  cus¬ 
tomer.  Reno  dealers  presented  Lemmon 
with  a  .scroll,  calling  him  “Hal  Lem¬ 
mon.  Cooperator”.  I..ater  in  1940  he 
was  nominated  by  these  same  dealers 


HENRY  A.  LEMMON 


for  the  McGraw  Award  for  Coo|)era- 
tion,  but  by  then  many  companies  had 
cea.sed  to  merchandise  and  the  judges 
saw  nothing  novel  in  Lemmon’s  plan. 

When  his  old  friend  George  Camp¬ 
bell,  president  of  Sierra  Pacific,  died 
after  an  extended  illness,  Hal  Lemmon, 
over  his  own  protests,  was  made  presi¬ 
dent  of  the  company.  In  October  of 
1941  his  wife  died.  Not  in  good  health 
himself  since  1931,  his  four  closest 
friends  who  had  taken  care  of  him  since 
his  physical  breakdown,  (including  his 
wife  and  Campbell)  had  preceded  him 
to  death,  Hal  Lemmon,  in  his  own 
words,  was  “glad  to  close  the  book” 
when  his  heart  stopped.  May  28. 

But  with  the  clo.sing  went  the  indus¬ 
try’s  philosopher  critic,  its  own  Socrates. 

•  Harry  Saviers.  founder  and  head 
of  the  firm  of  H.  E.  Saviers  &  Son,  Inc., 
Reno,  electrical  dealer  and  distributor, 
died  June  1,  aged  72.  Starting  a  paint 
store  in  Reno  35  years  ago,  when  his 
son  Claude  entered  the  business,  phono¬ 
graphs  and  records  were  added,  then 
radio  and  finally  electrical  appliances. 
The  companv,  managed  by  Claude  E. 
Saviers  for  the  past  several  years,  is  the 
largest  appliance  merchandising  organi¬ 
zation  in  Nevada,  with  its  own  building 
in  Reno.. 


Valley  Electric  Supply 
Announces  Staff  Changes 

Several  changes  in  Valley  Electrical 
Supply  Co.’s  personnel  have  been  made 
as  a  result  of  priorities  and  restrictions 
on  appliance  sales,  according  to  H.  H. 
Courtright,  president  and  general  man¬ 
ager. 

R.  W.  Downing,  wholesale  manager, 
has  been  made  manager  of  the  Fresno 
retail  store  in  addition  to  his  duties  as 
wholesale  manager.  L.  E.  Wilcox  has 
been  transferred  from  tbe  Fresno  store 
to  San  Luis  Obispo,  where  he  will  han¬ 
dle  San  Luis  Obispo  and  Santa  Maria 
district  range  sales.  J.  E.  McKee  will 
handle  Merced  and  Los  Banos  districts; 
H.  H.  Rogers,  blast  Fresno  and  Dinuba; 
and  D.  E.  Cox,  Corcoran,  Coalinga  and 
Selma  districts. 

•  Appointment  of  Walter  M.  Bo¬ 
land  as  western  region  sales  manager 
of  General  Electric  Co.’s  Receiver  Divi¬ 
sion  has  been  announced  by  B.  M.  Tas- 
sie,  district  manager  of  appliance  sales. 
He  replaces  Henry  A.  Crosland,  who 
was  transferred  east  to  engage  in  special 
war  production  work  for  the  company. 
Boland  had  been  associated  with  Gen¬ 
eral  Electric  Supply  Corp.  in  the  San 
Francisco  district  office  for  14  years; 
was  in  charge  of  radio,  cleaner  and 
small  appliance  sales  for  some  time, 
was  appointed  district  lamp  specialist 
in  1934  and  placed  in  charge  of  Hot- 
point  major  appliance  sales  in  1938. 

•  Two  Architectural  Students  from 
Washington  State  and  one  from  Uni¬ 
versity  of  California  won  the  western 
regional  Beaux  Arts  competition  of  the 
Illuminating  Engineering  Society  and 
w'ere  entered  in  the  national  judging  at 
the  AIA  convention.  They  were  Ken¬ 
neth  K.  Knight,  first  award  of  $100, 
and  A.  Jack  Sackville-West,  second 
award  of  $50,  both  from  Washington 
State  University,  and  Wm.  F.  Brasswell, 
Jr,,  winner  of  third  award  of  $25,  Uni¬ 
versity  of  California.  Judging  was  held 
in  Los  Angeles  under  auspices  of  the 
Southern  California  Section  lES. 

•  Marguerette  Reinhart,  home  serv¬ 
ice  director  of  the  Idaho  Power  Co., 
won  first  prize  in  the  1942  Laura  Mc¬ 
Call  Awards  contest  for  outstanding 
contribution  to  the  advancement  of  elec¬ 
trical  living.  Thte  awards  are  given  an¬ 
nually  by  McCalVs  Maf^azine  and  are 
administered  by  the  Edison  Electric  In¬ 
stitute.  Miss  Reinhart  placed  second 
in  the  1941  competition. 

®  W.  C.  Mullendore.  executive  vice- 
president  of  Southern  California  Edison 
Co.,  has  been  elected  second  vice-presi¬ 
dent  of  the  California  State  Chamber  of 
Commerce. 
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There  is  no  unguarded  moment  in  Anaconda’s 
'^control''  research;  the  war  program  and  our 
industry  can  thus  count  on  the  uniform  de¬ 
pendability  in  every  Anaconda  wire  and  cable. 

Keen-minded  technicians  peer  intently  into  metal- 
.  lographic  microscopes,  day  in  and  day  out, 
watching,  watching  to  see  that  flawless  metals  go 
into  every  Anaconda  wire  and  cable  that  is  delivered 
to  war- vital  work. 


Unceasing  control  like  this  has  earned  its  “keep”. 
For,  throughout  industry  and  now  in  the  army  and 
the  navy,  users  have  learned  they  can  lean  heavily  on 
the  dependability  of  wires  and  cables  bearing  the 
Anaconda  trade-mark.  And  that  isn’t  all. 

They  have  recognized  Anaconda  research  as  a 
source  for  many  product  improvements  and  for  many 
completely  new  developments  . . .  such  as  Type  CB* 
construction  that  outlasts  ordinary  shielded  paper- 
lead  cable  three  to  one.  This  research  is  a  boon  tfi 
our  war  effort ...  it  will  be  equally  valuable  to  indus¬ 
try  with  the  return  of  peace.  •CB-Trade-marKRe*.  U.S.P»t01l 


y  1 

y^lRES  AND  CABLES  OF  COPper  .  . 

^  the  life  lines 


ANACON’DA  WIRE  &  CABLE  COMPANY 

ern  research  and  production*  Subsidiary  of  Attoconda  Copptr  Mining  Company 

General  Offices:  25  Broadway,  New  York  City  e  Chicago  Office:  20  North  Wacker  Drive  e  Sales  Offices  in  Principal  Cities 


_ _ THE  WAgHrVGTOV  POST 

^  Onim 


Soviet  A*n*ee 


u^ill  meet  whatever  ,uota  may  be  needed  however  impo. 
sible  that  may  seem  now. 

^  Some  of  these  cargo  ships  and  shipyards  are  beini 
b^ilfbTlandlubbers  -*^0  ^ 

the  sea,  but  who  were 
at  designing  and  operating  com! 

There  are  several  reasons  ' 

cans  become  Supermen  % . 

construction  jobs. 

^  The  first  reason  is  the  intrepid  spirit  of 

ered  of  American  engineers  becomes  a  high  »dventu  . 

H'  "■I""!  ii^?"^':„v^hi  •  ^h^s^^of  iherrih 


by  men  who  knew  noimng  o. 
hell  on  reading  blueprints  and 
iplicated  machines, 
.why  ordinary  Ameri' 
when  faced  by  ’'fantastic’ 


good  cousin  ol  t 
Most  Americans 
placent  today.  C 
queathed  to  us  I 
by  headlines  of  it 
From  the  day 
news,  to 
have  become 
great  for  our  vast 

That  conviction  is 
Harbor  Sunday 
treacherous  oriental  eyes, 

w’ere  moving  t - 

before  ...  in  preparation 
made  our  skyscrapers  « 
mere  trial  heats. 

You  know  part  of  the  story, 
complete  aluminum  plants  L_. 

whole  farms  transfigured  into 
‘time  than  elapses  between  crops  r 
yards  in  operation  today  on  1 
when  the  ’’Battle  of  Britain 
How  were  these  mii  — 
formed? 

We  can’t  call  it  genius, 
has  many  great  engineering 
is  outstripped  by  our  capacity  to 
can't  explain  it  by  just  cal 
ence.  The  new  shipyards  prove  th, 
experienced  shipbuilders  were  absi 
tion  long  ago.  Yet  we  have  met  t 
shipbuilding.  Deep  in  our  hearts  tte 


when  the  Flatiron  Building  maut: 
the  colossal  statistics  of  Grand  Coulee,  we 
firmly  convinced  that  no  task  1 
construction  industry. 

justified.  A  year  before  Pearl 

was  anything  more  than  a 

•  .  i,  our  engineers  and  contractors 
elrih  faster  than  it  had  ever  been  moved 
I  for  projects  which  since  have 
and  giant  bridges  look  like 

^.y.  We  can’t  tell  it  all  .  .  . 
built  between  Christmases 
'1  bomber  plants  in  less 
-ops  of  corn  .  .  .  great  ship- 
inlets  that  were  frog  ponds 
1”  was  at  its  height, 
racles  of  construction  per- 

,  in  particular, 
the  entire  Axis 


i7#  The  fifth  reason  is 
“mobilized  information’’ 


/  T' 

j  Xhrough  a  distinctively  American  process, 
r  the  Industrial  Press,  trial  and  error  are  reduced 
to  a  minimum.  Information  on  successful  new 
techniques  flows  freely  from  job  to  job. 

If  a  factory  in  Kansas  succeeds  in  laying  the 
dust  and  stopping  ruts  in  its  parking  lot,  an 
engineer  with  the  job  of  quick-surfacing  a  jungle 
airport  reads  how  it  was  done  in  a  construc¬ 
tion  magazine. 

If  a  shipbuilder  finds  he  can  cut  construc¬ 
tion  time  in  half  by  building  hulls  upside  down, 
other  shipbuilders  learn  about  it  from  their 
technical  magazines. 

At  McGraw-Hill  alone  153  editors  and  725 
field-correspondents  are  constantly  combing  con¬ 
struction  as  well  as  industrial  jobs  to  find  new  and 
faster  methods.  This  know-how*’  is  then  routed 
through  industrial  magazines  to  every  industry 
where  it  can  he  helpful. 

In  addition  to  the  editors,  many  industrial 
advertisers  keep  men  in  the  construction  field 
to  watch  the  performance  of  their  machines. 
Their  reports  are  used  in  industrial  advertising 
to  show  operators  how  to  make  machines  do 


more  work  and  last  longer  in  these  days  of 
shortages  of  time  and  metal. 

.  .  .  Now  this  advertisement  contains  a  moral 
and  "commercial.”  The  commercial  objective 
is  obvious.  The  moral  is  this: 

^  Let’s  remember  how  well  government, 
management  and  labor  are  getting  along  to¬ 
gether  in  the  face  of  visible  peril.  When  the 
war  is  all  over,  we  need  have  no  fear  of  the 
invisible  perils  of  peace,  if  we  tackle  our  jobs 
in  the  same  cooperative  spirit. 

THE  McGRAW-HILL  NETWORK 

More  than  1,000,000  of  the  executives,  designers 
and  production  men,  who  give  America  her  world 
supremacy  in  technical  "know-how,”  use  the  edi¬ 
torial  and  advertising  content  of  the  23  McGraw-Hill 
publications  as  a  means  of  exchanging  ideas. 

McGRAW-HILL  BOOKS 

Publishers  of  technical,  engineering  and  business 
hooks  for  colleges,  schools,  and  for  business  and 
industrial  use. 

McGRAW-HILL  PUBLISHING  COMPANY,  INC. 

330  WEST  42nd  STREET  •  NEW  YORK 


Coal  Age 

Construction  Methods 
Electrical  Contracting 
Electrical  Merchandising 
Electrical  West 
Electrical  World 


American  Machinist 
Aviation 

Bus  Transportation 
Business  Week 
Chemical  &  Metallurgical 
Engineering 


Electronics  Mill  Supplies 

Engineering  &  Mining  Journal  Power 

E.  &  M.  J.  Metal  and  Mineral  Markets  Product  Engineering 
Engineering  News-Record  Textile  W  orld 

P'actory  Management  &  Maintenance  Transit  Journal 
Food  Industries  Wholesaler’s  Salesman 
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To  Concrete 
and  Masonry 
W  alls' FiMrs 


PAINE 


Pull -Ouf -Proof 

Alalleable  Shields 

0  Kasy  to  w-at  without  a  srUine  tool 

•  Kxiiand  utiifo-tnly  assuring  finn  grip 
when  tigliicn.'d 

•  Vlhration  and  jiggir  raaUtant 

•  Mwt  c  verj’  rrnulrrnirnt  for  war  hous- 
inc  and  fai-tniy  ('onstrurtion 

Fig.  !t70 — SiiiKle  Mar-hine  Holt  Shield 
(also  Doiihle  Type)  will  handle  all 
Ktandaril  nr  e'llne  holts, 
rig.  9S0  Malleahle  iJig  Screw  Shield 
will  handle  all  standard  flat  or  square 
a  I  lac  a  rr'<s. 

A*k  your  (ugplier  and  Write  for  Catalog 
THE  PAINE  CO. 

2983  Carrol  Ave..  Chicago,  Illinois 
Offices  in  Principal  Cities 
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FASTENING 
and  HANGING 


DEVICES 


Make  Belter 
Wire  Joints 
FASTER 

— And 
Conserve 
Critical 
Materials 


Speed  up  Fixture  In- 
stalhitiun  and  Repairs 
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Solderless,  Tapeless,  ^'ire  Connectors 

AV411  \RI  F  wire  Nuts”  do  not 

/I  T  (Titiral  materials 

Lead.  Tin  and  UubU’r.  as  lequired  for  solder'inddaiie 
joints  so  you  Kct  itroinnt  <lelivery.  The  "Wire  NuC* 
tlireails  onto  tlie  wire,  like  a  nut  on  a  IhiU.  Thoasands 
of  Bjedrleal  Onitractors  have  staniiardized  on  "Wire- 
Nuts^  iH^t^ause  they  make  neater  joints.  Better  elec- 
trieallv.  at-onper  nie«‘hanieaUy.  ^'«Uy  Auj>roved;  listed 
hy  riKlerwriters'  LalH>iatories  Ino.  Sizes  for  every  job 
MILLIONS  IN  rSK! 

WRITE  FOR  FREE  SAMPLES  NOW 

OTHER  IDEAL  WIRING  JOB  SPEEDERS  _ 


STHIPPER  f** tttl-u* WUil  m  miQi QITTJJ 


IDEALI  SOLD  THROUGH  JOBBERS 


IDEAL  COMMUTATOR  DRESSER  COMPANY 
WEST  COAST  WAREHOUSE  STOCKS: 

Strieby  A  Bartaa  Ltd  .  012^  E  3rd  St.  }jo*  Angelea.  Cal 
F.  M.  Nieholai  Ca..  1123  Harrison  St.,  San  Kranciaco.  Cal 
L.  S.  Faley  1233  N.  W.  12ih  Arenue.  Portland,  Oregoi 
Rabiatea  Sal**  Ca  S-'IS  We«»ern  Avenue.  Seattle.  Wa«h 


Robert  Townsend,  PGE 
Employee,  Dies 

Robert  M.  Townsend,  veteran  em¬ 
ployee  of  Portland  General  Electric  Co. 
and  its  predecessors,  Portland,  died 
suddenly  of  heart  failure  June  10.  He 
collap.sed  while  on  duty  on  a  Portland 
street  and  was  dead  upon  arrival  at  the 
emergency  hospital.  He  was  72  years 
old. 

He  joined  the  power  com|)any  organ¬ 
ization  in  1888,  and  had  worked  con¬ 
tinuously  since  that  time  in  practically 
everv  de|»artment  of  the  business.  At  the 
time  of  his  death,  he  was  serving  as 
property  agent. 

•  Charles  J.  Kelly,  district  manager 
of  Pacific  Gas  and  Electric  Co.’s  San 
Luis  Obispo  district  for  nearly  22  years, 
died  June  3.  He  had  been  in  ill  health 
for  .several  years.  Mr.  Kelly  was  horn 
in  Ireland  in  1883  and  came  to  the 
L^nited  Slates  as  a  young  man.  He 
joined  the  PC  and  E  organization  in 
1913  as  storeroom  clerk  in  Merced. 

®  IX  .  C.  Mainwarinc,  general  .sales 
manager,  B.  C.  Electric  Railway  Co., 
Vancouver,  recently  was  elected  ]>resi- 
dent  of  the  Canadian  Electrical  Assn, 
at  its  52nd  annual  convention  at  Otta¬ 
wa.  Mainwaring  is  also  chairman  of 
the  B.  C.  Civilian  Protection  Advisory 
Committee  and  in  charge  of  ARP  work 
for  the  province  of  Rriti.sh  Columbia. 
He  has  been  loaned  to  the  government 
hy  the  power  company  for  the  dura¬ 
tion.  Mainwaring  also  is  a  member  of 
the  National  War  Finances  Committtee, 
and  previous  to  accepting  his  pre.sent 


Robert  C.  Wilkin,  who  has  been  appoint¬ 
ed  Pacific  Coast  manager  by  the  Phelps 
Dodge  Copper  Products  Corp.,  with 
headquarters  in  Los  Angeles.  Wilkin  for¬ 
merly  was  sales  manager  of  building  wires 
for  the  company's  Habirshaw  Cable  and 
Wire  Division,  located  in  New  York  City 


appointment  was  loaned  by  his  com- 
|)any  to  aid  in  the  organization  of  war 
savings  sales  across  Canada. 

•  Walter  W.  R.  May,  public  relations 

director  for  Portland  General  Electric 
Co.,  Portland,  has  been  “loaned”  to  the 
Portland  office  of  Price  Administration 
and  will  supervise  the  organization  and 
operation  of  the  war  price  and  ration¬ 
ing  boards  in  the  state,  under  O.P.A. 
State  Director  Richard  G.  Montgomery. 
He  was  drafted  for  this  job  and  is  on 
a  three-month  leave  of  absence  from  the 
company.  ^ 

Duggan  Returns  To 
San  Francisco 

Edward  J.  Duggan  returned  on  June 
22  to  San  Franci.sco  (the  city  from 
which  on  Jan.  1,  1939  he  left  to  become 
manager  of  the  Salt  Lake  City  Westing- 
house  Supply  Co.  house)  as  district 
manager  for  its  Northern  California 
District,  which  embraces  San  Francisco, 
Oakland.  Sacramento,  Salt  Lake  City 
and  Butte,  according  to  announcement 
hy  R.  J.  Holtermann.  vice-president. 

EM  Duggan  had  been  president  of  the 
Electrical  League  of  Utah,  since  Janu¬ 
ary,  after  being  prominent  in  its  activi¬ 
ties  from  the  time  he  went  to  Salt  Lake 
City.  He  resigned  that  post  and  L.  B. 
Flint,  of  Flint  Distributing  Co.,  was 
elected  to  his  place  by  the  directors  of 
the  league. 

Duggan  began  with  Westinghouse 
Supply,  (then  called  Fohes),  some  30 
years  ago,  worked  up  through  various 
de|)artments,  and  at  the  time  he  left, 
was  a.s.sistant  San  Francisco  branch 
manager.  W.  M.  Jewell,  branch  man¬ 
ager  at  San  Francisco  during  the  past 
two  years,  has  been  appointed  acting 
district  manager  of  the  Central  district, 
with  headquarters  in  Detroit. 

•  John  C.  Plankinton,  Northwestern 
Electric  Co.,  Portland,  has  been  ap¬ 
pointed  assistant  general  manager  in 
charge  of  the  company’s  business  de¬ 
velopment  department.  This  is  the  title 
formerly  held  hy  George  H.  Wisting, 
who  took  leave  of  absence  last  October 
to  assist  in  the  organization  of  Colum¬ 
bia  Aircraft  Industries  and  recently  re¬ 
signed  from  Northwestern  to  join*  the 
Aircraft  company  on  a  permanent  basis. 
Plankinton,  formerly  manager  of  com¬ 
mercial  and  industrial  .sales,  had  been 
acting  head  of  the  department  since 
October. 

•  William  Corcoran  has  been  moved 
to  Puget  Sound  Power  &  Light  Co.’s 
Renton  office  as  central  suburban  utiliza¬ 
tion  manager.  He  formerly  was  utiliza¬ 
tion  manager,  western  division,  with 
headquarters  in  Bremerton. 
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use  Awards  Frank  Hansen 
Honorary  MS  Degree 


Frank  A.  Hansen,  regional  illumi¬ 
nating  engineer  of  the  Ninth  Regional 
Office  of  Civilian  Defense,  received  an 
honorary  degree  of  Master  of  Science 
from  the  University  of  Southern  Cali¬ 
fornia  at  its  59th  annual  commence¬ 
ment  exercises  in  the  Los  Angeles  Col¬ 
iseum  in  June.  The  award  was  made 
in  recognition  of  distinguished  service 
in  the  field  of  science. 


Properly  selected  grades 
of  mica  and  binders.  For 
commutator  segments, 
rings,  cones,  armature 
slots,  etc.  Also  Heater 
Plate  for  electric  furnaces. 


We  carry  molds  for  many 
standard  types  of  commu¬ 
tator  rings,  can  make  im¬ 
mediate  quotations.  For 
estimates  on  special  types, 
send  sketch  or  dimensions. 


Dr.  Rufus  B.  von  Kleinsmid,  U.S.C.  pres- 
Idenf  and  Hansen  following  fhe  award< 


India  or  Amber  Mica  fur¬ 
nished  to  specification  in 
all  sizes.  High  specific 
weight,  low  compressibil¬ 
ity  and  cement  content, 
uniform  thickness,  from 


For  insulating  all  types  of 
coils.  Made  in  several  com¬ 
binations.  Recommenda¬ 
tions  furnished  for  specific 
operating  conditions. 


excellent  resistance  to  hot 
transformer  oil. Thicknesses 
.005"  to  Vi". 


Hansen  is  a  regional  vice-president 
of  the  Illuminating  Engineering  So¬ 
ciety.  He  founded  and  is  the  managing 
director  of  the  Western  Institute  of 
Light  and  Vision.  F’ormerly  with  the 
Holojihane  Co.,  he  has  been  |)rominent 
in  western  lighting  engineering  circles 
for  many  years.  In  his  new  post  he  su- 
j)ervi.ses  all  activities  relating  to  illu¬ 
mination  and  civilian  defense.  * 


Round,  oval,  square,  rec¬ 
tangular  and  special 
shaped  washers  or  pieces 
for  insulating  arc  lamps, 
grid  rheostats  and  similar 


Special  shapes  such  as 
spools,  troughs,  flanges, 
bushings,  discs,  cones,  fur¬ 
nished  to  specifications. 
Also  molded  over  bars. 


•  G.  L.  McDonald,  Puget  Sound  Power 
&  Light  Co.,  has  been  named  western 
division  utilization  manager  with  head¬ 
quarters  at  Bremerton.  He  was  pro¬ 
moted  from  dealer  representative  at 
Renton. 


weVe  ready  to  supply  you! 


Directing  electrical  traffic,  guiding 
current  along  its  predetermined 
path,  keeping  electrical  equipment 
on  the  job  to  turn  out  more  of  the 
nation’s  war  goods  .  .  .  that’s  the 
way  these  MICANITE  PRODUCTS  can 
help  you. 

Always  the  pioneer  in  developing 
tougher,  more  serviceable  Mica  prod¬ 
ucts,  we  are  now  working  "round  the 


clock  to  keep  an  ample  supply  ot 
the  best  quality  insulation  available 
for  all  the  varied  requirements  of  the 
electrical,  transportation,  communi¬ 
cations  and  allied  industries. 

And  we’re  ready  to  fill  your 
needs.  Let  us  know  your  require¬ 
ments.  Send  specifications  or  blue¬ 
prints  for  prompt  action  on  any  or 
all  of  the  products  described. 


•  C.  E.  Clarke,  housewares  buyer  for 
Marshall-Wells  Co.,  Spokane,  has  been 
ajfpointed  regional  vice-|)resident  of  the 
Associated  Pot  &  Kettle  Clubs  to  repre¬ 
sent  the  newly  formed  Spokane  club  in 
the  national  council. 


•  Clinton  E.  Miller.  64.  president 
of  the  Los  Angeles  Board  of  Water  and 
Power  Commissioners,  died  June  22. 
He  was  appointed  to  the  commission  in 
1941  and  was  elected  president  last 
August. 


E.  W.  7-42 

ANGUS- CAMPBELL,  INC.  2122.4th  Ave.  449  S.  San  Pedro  St.  I  235  San  Bruno  Ave. 
(Agents  for  Mica  Insulator  Co.)  Seattle,  Wash.  Los  Angeles,  Cal.  1  San  Francisco,  Cal. 

We  are  sending  specifications,  blueprints  or  samples  of _ insulation  required 

for _ _  Quote  prices  and  delivery.  This  is  NOT  an  order. 


•  Ch  arles  J,  Bourdon  and  Joe  Mor¬ 
ris,  Westinghouse  Supply  Co.  auditors, 
traded  cities  recently.  Bourdon  com¬ 
ing  to  the  San  Francisco  hou.se,  Morris 
going  to  New  York  City. 
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Southern  California  Edison 
Promotes  Harold  Moore 


Harold  L.  Moore,  Southern  Califor¬ 
nia  Edison  Co.  sales  supervisor  in  San¬ 
ta  Monica,  has  been  a|)pointed  manager 
of  the  company’s  Pomona  district,  ac¬ 
cording  to  C.  E.  Houston,  vice-president 
and  general  manager.  Moore  succeeds 
Hale  N.  Kem|),  who  has  been  commis¬ 
sioned  a  second  lieutenant  in  the 
United  States  Army  Air  Corps  and  is 
engaged  in  administrative  work  at  a 
Southern  California  depot  of  the  air 
service  command. 

He  has  been  a  member  of  the  Edi¬ 
son  organization  since  1925  and  has 
advanced  steadily  in  its  commercial 
affairs.  Beginning  as  a  merchandise 
salesman  in  Santa  Barbara,  he  was 
advanced  to  a  merchandise  specialist  in 
1928.  A  year  later  he  was  appointed 
heating  s|)ecialist  in  Edison’s  general 
office  in  Los  Angeles.  In  1931  he  was 
promoted  to  sales  supervisor,  one  of  the 
highest  positions  in  the  domestic  sales 
department.  He  served  in  that  capacity 
in  Visalia.  Pomona,  Pasadena  and 
Santa  Monica. 


ly  by  DRIVER-HARRIS  COMPANY 


Made  on 


Stocked  for  the  Coast  Trade  at 


SAN  FRANCISCO 

235-241  San  Bruno  Ave. 

LOS  ANGELES 

449  South  San  Pedro  St, 

SEATTLE 

2122  Fourth  Ave. 


ANGUS-CAMPBELL,  INC 


“WHAT  CAN  IT  DO  FOR  ME?” 

Advertising  that  ia  read  with  thia  thouKht  in 
mind  may  provide  the  aolution  to  a  problem 
that  has  kept  you  awake  nishta. 

We  all  know  “It  Pays  To  Advertiae.”  It 
paya  Just  aa  bi^  to  inveatiirate  WHAT  IS 
ADVERTISED — every  month  in 

ELECTRICAL  WEST 


TORK  CLOCKS 


THE  POPULAR  TIME 
SWITCH  LINE  KNOWN 
•  EVERYWHERE 
NOW — lower  pricos 
and  higher  capacities 


•  Bob  Anderson,  Los  Angeles  Bureau 
of  Power  &  Light,  has  been  transferred 
from  the  operating  division  to  the  illu¬ 
minating  engineering  staff. 


There  is  a  Tork  Clock  lor 
every  regular  switching  lob;  60  minute, 
4  hour  or  daily  cycles. 

Bulletins  on  request 


•  P.  J.  CoLLONGE.  electrical  engineer, 
formerly  with  Pacific  Gas  and  Electric 
Co.  San  Francisco  who  went  with  Stone 
&  Webster  at  Boston,  Mass.,  has  now 
been  transferred  to  Richmond.  Va. 


MOUNT  VERNON.  N.  Y. 


Western  Representatives: 

A.  R.  Slimmon,  445  E.  3rd  St.,  Los  Angeles 
Geo.  H.  Curtiss,  540  McAllister  St.,  S.  F. 
H.  M.  Sayers,  HOI  Eastlake  Ave.,  Seattle 
Stevens  Sales  Co.,  41  P.O.  Place,  Salt  Lake  City 

Felix  Simon.  P.  O.  Box  614 . Denve' 

H.  Geo.  Shefler,  P.  O.  Box  1587  .  .  .  Phoenw 


•  John  Longden  has  been  appointed 
Salt  Lake  branch  manager  by  Westing- 
house  Electric  Supply  Co.,  succeeding 
E.  J.  Duggan.  He  also  takes  Duggan’s 
place  on  the  hoard  of  trustees  of  the 
Electrical  Leasue  of  Utah. 


WEDGE  GRIP 
CONNECTORS 


Special  insert  plate  for 
Kreater  thread  strenirth 
V  -  shaped  corrucation 
Krip  wires  securely. 
Headless,  non  -  remov¬ 
able  bronze  screw,  easy 
to  tape. 


Lamp  Replacers 
Lamp  Base 
Removers 
Cartridge  Fuse 
Tongs 

Switch  Hooks 

Send  for  Catalogue 
We  have  been  making 
safety  tools  for  26  years 

THE  G.  C.  A. 
Manufacturing  Co. 

Pittsfield,  Mass. 


420  Market  St.  San  Francisco,  Calif. 
Manufacturers'  Representative  for 

THOMAS  INSULATORS 
S  &  C  PROTECTIVE  DEVICES 
CORNELL-DUBILIER  CAPACITORS 
BIERCE  CONE  ANCHORS, 

GUY  GUARDS  &  EARTH  AUGERS 
COPE  UNDERGROUND  TOOLS 
AND  EQUIPMENT 
KELLEMS  CABLE  GRIPS 
BLACKBURN  CONNECTORS 
COLUMBIA  TONG  TEST  AMMETERS 
CROSS  ARMS  THRU  JOBBERS 
BARTLEH  TREE  TRIMMING  EQUIP. 
METER  JEWELS 


SPLIT  BOLT 
CONNECTORS 


Preciaion  machined 
from  hish  strensrth  cor¬ 
rosion  resistant  bronze. 
Solid  spacer  that  won’t 
collapse,  provides 
irreater  bearinit  surface. 
Full  hex  nut. 


tT’ritds  Sherman  catalog 

“  sttr  „f  electrical  specialties. 

H.  B.  SHERMAN  MFG.  CO, 

Battle  Creek,  Michisan 
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Quick  Named  General  Manager 
By  Pelton  Water  Wheel 

R.  S.  Quick  has  been  named  general 
manager  of  the  Pelton  W  ater  \\  heel  Co.. 
San  Francisco.  Quick  was  first  em- 
j)loyed  hy  the  company  on  October  15. 
1919,  as  sales  engineer.  Following  a 
year  with  the  New  York  olfice  in  1921 
and  1922.  he  returned  to  San  Francisco. 
He  later  became  executive  engineer  and 
in  1932  was  appointed  chief  engineer. 

Quick,  a  member  of  the  ASME,  was 
graduated  from  the  University  of  Cali¬ 
fornia  in  1916  in  electrical  engineering. 
He  obtained  a  Master’s  degree  from  the 
University  of  Illinois  in  1919  after  re¬ 
turning  from  the  First  World  War, 
where  he  served  with  the  U.  S.  Army 
Signal  Corps  as  a  .second  lieutenant. 


I.  M.  W  hite,  who  joined  the  com¬ 
pany  in  1935  as  an  engineer,  has  l)een 
appointed  acting  chief  engineer.  White 
also  is  a  graduate  of  the  University  of 
California  in  electrical  engineering.  He 
received  a  Master’s  degree  from  the 
.same  university  in  1932  and  is  a  mem¬ 
ber  of  the  ASME. 

W.  H.  Holcomb,  former  vice-presi¬ 
dent  and  general  manager  of  Pelton, 
will  continue  to  he  vice-president  of  the 
com|)any,  although  he  is  serving  as 
assistant  to  the  executive  vice-president 
of  the  Baldwin  Locomotive  Works, 
Eddystone.  Penn. 

Percy  D.  Dawson.  Jr.,  recently  was 
ap|)ointed  inspection  and  field  service 
su|)ervi.sor  while  W.  M.  Moody  is  ma¬ 
terials  supervisor. 

•  P.  A.  Maughn  has  been  appointed 
sales  manager  of  W  e.stinghou.se  Electric 
Sup|)ly  Co.’s  Salt  Lake  Citv  branch. 


Stop  "Dead  Lamp"  Sabotage 

with  LLOYD 

NO-BUNK 

STARTERS 


NO-BLINK 
FS-4  NA 


FS-2  FS-4 
Certiftcd  by 
ETL -Spec.  6 


Prevent  breakdown  of  ballasts,  condens¬ 
ers,  tubes  and  starters  themselves. 

Prevent  "flicker"  and  "blink". 

Start  quicker — Work  better  .  .  .  longer. 

Listed  and  Approved  by  Underwriters'  Laboratories,  Inc. 
Listed  and  Approved  by  Canadian  Engineering  Standards 
Association. 

Certified  by  Electrical  Testing  L-iboratory — Spec.  6 
Certified  to  Fleur-O-Lier  Standards 

LLOYD  PRODUCTS  CO. 

Box  C — Edgewood  Sta.,  Providence.  R.  I. 
Representatives,  Branch  Offices.  Warehouse  Stocks  in  23  Leading  Cities 


Lloyd  Policy  Insures  Qualify 


And  there’s  just  as  much  difference  between  the 
streamlined  BRIEGEL  METHOD  of  making  ron- 
duit  connections  and  old-fashioned  methods. 

The  BRIECEL  METHOD  saves  you  up  to  50% 
on  time  and  a  substantial  saving  on  materials, 
allowing  you  a  larger  margin  of  profit  on  each 
job.  Make  quick,  easy,  strong  and  neat 
connections  this  MODERN  way. 


'  No  extra  turns  or  twists, 
no  nuts  to  tighten  when 
you  use  B-M  connectors  and 
couplings.  Just  TWO 
SQUEEZES  with  the  patented 
B-M  indenter  (which  costs 
you  only  $1.25)  and  you 
have  a  smooth  efficient  job. 
Approved  by  Underwriters 
Laboratories. 


DISTRIBUTED  BY 

Thg  M.  B.  Auitln  C«.,  Chlcaco.  Ill.  The  Steelduet  Co.,  Touncitown.  Ohio 
.  ..  t  «...  ...  Enameled  Metals,  Pltlebursh,  Pa. 

dayten  Mark  A  Ce.,  Rvaaston.  III.  E„,„„ino  A  Mfg.  Ce.. 

Clllten  Conduit  Ce.,  Jersey  City,  N.J.  PltfsbYali.  Ta. 

Triangle  Conduit  A  Cable  Co., 

General  Electric  Ce.,  Bridgeport,  Conn.  Elmhurst.  N.  T.  C. 


BRIEGEL  METHOD  TOOL  CO.,  Galva,  III. 


Five  tons  of  scrap  rubber  collected  by  Southern  California  Edison  Co.  in  the  first  round-up. 
Company  men  inspecting  the  pile,  left  to  right:  P.  H.  Ducker,  transportation  superintendent; 
A.  B.  Myers,  sales  agent  for  the  salvage  department,  and  E.  F.  Watkins,  manager  of  purchases 
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of  the  month. 
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Square  D  Company .  74 
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Union  Oil  Company .  8 

Utah  Power  &  Light  Co . 52,  53 
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Above  left,  George  L  Nelson,  appointed  man¬ 
ager  of  the  Electrical  League  of  Utah  to  suc¬ 
ceed  Elias  J.  Strong.  A  practicing  lawyer. 
Nelson  for  12  years  has  been  secretary  of  the 
Utah  Furniture  Assn,  and  holds  similar  posts 
with  the  Salt  Lake  Furniture  and  Dairy  Products 
groups.  His  career  includes  service  with  Utah 
Power  &  Light;  navy  duty  in  the  last  war;  pri¬ 
vate  secretary  to  Senator  Reed  Smoot;  deputy 
county  attorney.  Salt  Lake.  Above  right:  Paul 
C.  Wilmore,  in  charge  of  General  Electric's 
Pacific  Coast  public  relations  section,  which 
recently  opened  headquarters  in  the  Russ  Build¬ 
ing  at  San  Francisco.  For  three  years  ha  has 
bean  with  the  appliance  and  merchandising 
division  of  G-E  in  San  Francisco.  Right:  West 
Coast  engineers  attending  the  F.  W.  Wakefield 
Brass  Co.'s  War  Production  Conference  at 
Vermilion,  Ohio.  (Standing)  S.  P.  Russell,  San 
Francisco;  H.  M.  Hudson,  Seattle;  Gil  Southern, 
Los  Angeles;  (inset)  Thad  Stevens,  Salt  Lake 


the  rain 


if  bat  you  can  cany 
f  an  umbreUa! 


JOIN  THE  CO-ORDINATED  INDUSTRY 

REPniR  SERUIIE  PIRR  today! 

If  you  are  in  a  predicament  due  to  the  restrictions  on  appliance  sales,  remember 
that  your  customers  are  tool  Offer  to  help  them  and  at  the  same  time  help  your¬ 
self  by  setting  up  a  top-notch  repair  service.  J3You  can  get  plenty  of  ideas 
based  on  what  other  dealers  are  doing  by  referring  to  recent  numbers  of  your 
appliance  trade  journals.  Almost  every  month  these  magazines  are  carrying 
articles  on  "how  my  repair  department  is  helping  to  offset  losses  in  sales 
revenue"  illustrated,  in  many  cases,  with  piaures  of  the  shop  layout,  equip¬ 
ment,  advertising,  and  so  on.J3If  these  ideas  "ring  the  bell"  and  you  decide 
that  your  business  also  can  profit  by  playing  up  the  repair  department,  start 
now  to  get  things  organized.  Determine,  first  of  all,  whether  you  can  get 
the  help  you  need  or  whether  you  will  have  to  train  people  yourself.  Locate 
the  necessary  tools  and  equipment.  Make  sure  of  a  supply  of  materials  and 
spare  parts. Finally, when  everything  is  ready  so  you  can  accept  the  business, 
advertise!  Tell  the  world  about  your  store — about  the  new  appliances  which 
you  may  still  have  in  stock — and  about  the  new  repair  service  by  which  you 

hope  to  put  aging  and  ailing  appliances  in  condi-  DISPLAY  THIS  EMBLEM 
tion  to  last  out  the  war.3Such  a  program  would  ■  i  r 

be  100  %  in  the  public  interest  as  well  as  a  timely 

income  producer  and  goodwill  builder  for  you.  yonr  appliances 


Duratam-ae 

yonr  appliances 
with  timely  repair! 

^  *  '*’<(»TIINE  HtClSS''''*  _ ^ 


PACIFIC  GAS  AND  ELECTRIC  COMPANY 


A  valuable  service  to  California  cities  and  to  the  entire  electrical  in¬ 
dustry  is  represented  in  a  timely  activity  sponsored  by  the  Code  and 
Ordinance  Committee  of  the  Pacific  Coast  Electrical  Association. 

Every  municipality  in  California  has  been  invited  to  adopt  the  1941 
edition  of  the  Uniform  Electrical  Code  and  an  Emergency  Supplement 
Ordinance  bringing  the  code  into  accordance  with  WPB  regulations. 
To  keep  it  in  harmony  with  constantly  changing  orders,  PCEA  is  issu¬ 
ing  filing  card  notifications  of  the  revisions  of  the  National  Electrical 
Code  and  amendments  to  orders  of  federal  agencies.  This  service  is 
free  to  cities  using  the  Uniform  Electrical  Code. 

Because  this  activity  relieves  a  city  of  the  responsibility  of  interpret¬ 
ing  the  multitude  of  regulatory  orders  affecting  its  electrical  code  and 
ordinances,  it  is  building  good  will  for  the  electrical  industry.  It  also  is 
benefiting  the  industry  by  directing  the  attention  of  city  officials  to  the 
modern  practices  contained  in  the  Uniform  Electrical  Code. 

Your  support  will  be  helpful  in  the  adoption  of  the  code  by  your 
city.  If  you  would  like  further  information,  communicate  with  your 
nearest  PCEA  office. 


PACIFIC  COAST  ELECTRICAL  ASSOCIATION 

601  WEST  5TH  STREET,  LOS  ANGELES  •  447  SUTTER  STREET,  S'AN  FRANCISCO 


